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“OmTies res creatfio simt divinse sapieniiaa et potontw lestofl, diviti.T fcliciinli'^ 
hainanffi:“-^xharuin CrcatoriH; ox pulcliritudhio saph)if}(i Doiniin ; 

ex CBConomifi. in csonserratione, proporliono, rcnovaiiotio, imtMa ninjoslidi^ 
eluoet Barum itaque indagatio ab bominibus sibi rolidis soinpor A‘Blin»uin; 
^ T 0 r 6 eruditis et sapieniibus sempor exculfca; doctiscl barlwriw semper 
inimica liiNNiius, 

“Quel que soit le principe de la yie animale, il no faut qu^ouvrir loa yoiix pour 
yoir qu’ello est le cbef-d^oeuvre de la Toute-piuBBance, et lo but aiiquol so rappor- 
tent toutes ses operations “—Bruoknee, Tkkfk du S^sfbme Animalf Linden, 
1767. 


. . OPbe sylvan powers 

Obey our summons ; from tbeir deepest dells 
The Dryads come, and throw their garlands wild 
And odorous branches at our feet; the Nymphs 
{That press with nimble step the mountain-thymo 
And purple heath-flower come not empty-handed, 

But scatter round ten thousand fornas minute 
Of velvet moss or lichen, tom from rock 
Op rifted oak or oarem deep; tho Naiads too 
Quit their loved native stream, from whoso smooth face 
They crop the lily, and each sedge and rusl\ 

That drinks the rippling tide : the frozen poles, 

Where peril waits the bold adventurer’s treed, 

The burning eands of Borneo and Cayenne, 

AH, all to us unlock their secret stores 
And pay their cheerful tribute. 

J. Taylor, Norwich^ 1818, 
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per litora spArdte musoiun* 

Naiades, et oirotun vitreos considEe fontes: 

Pollioe vir^eo teneros Mo carpite flores : 

Floribus et piotum, diva, replete oaniatnun. 

At VOS, o Nympha Oraterides, ite sub undas ; 

Ite, reonrvato variata oorallia trunoo 
Vellite muBoosis e mpibus, et mihi oonohas 
Ferte, Bea pelagi, et pii^ui oonobylia suooo.” 

N^ParthtniiGianneitatii Bol. 1. 


No. 91. JULY 1896. 


I. — Natural History Notes from H.M. Indian Mwrine Survey 
Steamer * Investigator , Oommander 0. F. Oldhcm, B.N . — 
Series II., No. 19. Report upon the Mollusea dredged 
in the Bay of Bernal and the Arcdnah Sea during the 
Season 1893-94. , By Edgae A. Smith. . 

[Plates I.’&n.] 

This collection conteins sevwal very remarkable, new forms, 
among which the two species of the new genus Potifibthauma 
axe worthy of special notice. The Oalliostomaf the Ben» 
talium^ the two new forms of Oryptodon axe ^iso species of. 
considerable interest. The occurrence of the ebaracteris.tical]y 
Japanese Ran^ perm in &e Indian Ocean is remarkable, . 
and the discovery of a British Ludna and an Atlantic 
Boromya in these southern latitudes is of still greater interest;, 
Another instance of wide distribution is that of the Sohnomya 
pat^pnica. In my former paper I also described a Luoim 
which was hardly separable from a species oecmriug in thV' 
Straits of Magellan. ■' . ' < 

Ann.dsMag.N.B[i^.BerA.Vot.xvu\ ; 1 
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Mr. E. A. Smith on Mollusca from the 


PONTIOTHAUMA^, gen. nov. 

Testa fusiformis, hand umbilioata, antioe rostrata, ^ oblique plioata, 
Bpiraliter lirata et sulcata ; apertura antice breviter oanalioulata; 
columella simplex, baud plioata ; labrum tenue, postico late sed 
baud profun de sinuatum ; operculum nullum.^ 

Animal caecum, rostro magno, late expanse instructuni ; radula 
ZLuIla. 

The examination of the soft parts of this remarfeahle 
mollusk has kindly been undertaken by Mr. S. Pace, and the 
results of his investigation will be published subsequently., 
From a preliminary examination he is inclined to believe that 
its relationship will prove to be with the Pleurotomatidse. 
The enormously expanded rostrum, and the absence of eyes, 
radula, and operculum, at once separate this genus from any 
which it approaches in shell-characters. Conchologically it 
bears some resemblance to the plicate forms of Sipho (5- fiisu 
formis^ &c.). 


Pontiothauma mtrahile. (PI. I. fig. 1.) 

Testa fusiformis, turrita, alba, epidermide plus minus induta ; spira 
elongata, acuminata ; anfractus 10 superstitientes septem oon- 
vexi, regulariter lente accresoentes, oblique et flexuose costati 
(colitis supra -et infra eyauescentibus), Bpiraliter fortiter ot con- 
.ulrimus^ subtumidu^ dpstis pbliquis gracilioribud et 
minds promfeentibuVinstfuctub," antice breviter rostrbd^ aper- 
tura elpugata, antice in canalem brevem produota, longit. totius J 
paiilo. minor, intus alba ; columella rectiuseula ; labrutn hand 
incrassattim,’ prope suturam late, sed haud profunda sinuatum, in 
medio prominens, arouatum,. 

liongit. 136 millim., diam^ 52 ; apertura 65 longa, 27 lata. 

Sab. Off the Malabar coast, lat. 10® 7' 50" N., long* 
74*^ 42^ E., in 1250 fathoms. 

When viewed from behind this remarkable shell bears a 
strong resemblance to an elongate specimen of tlie common 
whelk, Buccinum undaiiim. It has all the aspect of a 
northern forux, and one can scarcely credit the fact ot its living 
m far south as the lufiian Ocean. Only a single specimen 
was obtained; - 

Poniiiifihauma dlt^ssicola. I* fig. 2.) 

Testa elongafai /tnrn^ sejidiusetda, imp^forata, alba, epideraaide 
; tenui pal}ideiO}iyi€eo.:$iridi induta^ ^an&actus sex, superne exoa^ 

* and & wbndar. 



of Bengal and the Arabian Sea. 3 

vat.i, oblique et nodose plicati, ad latera levissime convexi, sutura 
obliqua sojuncti, striis spiralibus incsisis numerosis, liaeisque 
incrementi tenuibus obliquis liexuosis soulpti, ulfcirnus mediocriter 
convoxus, undique transversim striatus, striis circa basin latis, 
sulci formibus ; apertura oblonga, alba, longit. totius | paulo 
minor, inferne brevissime et latissime canaliculata, subreourra ; 
labrum tenue, in excavationem infra suturara leviter sinuatum, 
infra arcuatum ; columella alba, callosa, in medio paulo arcuata, 
inferne oblique torta ; operculum nullum. 

Longit. 50 millim., diam. 24 ; apertura 22 longa, 10 lata. 

Hab. Station 134, off Kistna, Bayof Bengal, in 753 fathoms. 
The depression or concavity at the upper part of the whorls 
produces a marginate appearance at the suture, and upon the 
margination the lines of growth are slightly puckered. The 
spiral strigc are somewhat deep and have rather a regular look 
to the naked eye. The nodose plications at the angulation 
above do not extend far downwards, but soon become obso- 
lete, so that the lower part of the whorls has a nearly even 
surface. 

Like the type of the genus, this species has neither radula 
nor operculum. It differs, however, in possessing eyes. 
Until the soft parts have been more fully examined, its 
position in the genus Pontioikauma must be considered 
uncertain. 


Pleurotoma vagata. {PL I. fig. 3.) 

Testa fusiformis, turrita, alba, epidermide tenuissima induta, 
incrementi lineis liexuosis striata; spira elongate, acuminata; 
anfractus 12, superne excavati, in medio carina quadrata tuber- 
eulata instrucri, superne infra suturam earino-marginati, undique 
spiraliter striati, infra medium liris spiralibus 1— 2.cincti, ultimus 
transversim striatus et liratus, antice elongato-rostratus ; aper- 
tura cum canali longit. totius J baud mquans, intus alba, liris 
intrantibus circitcr decern armata; labrum tenue, subprpfunde 
ineisum ; columella rectiuscula, leviter obliqua ; canalis elongatus, 
angustus, subrecurvus. 

Longit, 65 millim., diam. 23 ; apertura cum canali 28 longa, in 
medio 7 lata. 

Hab. Station 172, off Trincomalee, Ceylon, in 200-350 
fathoms. ^ . 

This species belongs to that group of Pleurotoma which 
includes P. Kieneri^ Doumet, F.carinata, Gray, and a few 
others which are characterized by a tuberculated keel upon 
the middle of the whorls. 

A single specimen only was obtained. 


!♦ 
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Mr. E, A. Smith on Mollusca jrom the 


Pleurotoma prcesignis, (PI. I. fig. 4.) 

Testa fusifonnis, turrita, alba, epidemide tenui flavescente induta ^ 
anfractus 11-12 ?, re^ariter lente orescentes, superne ad suturam 
fortiter carinati, in medio prominentes, serie nodularum snb- 
acutamm instmcti, infra nodulas linea filiformi (in anfr. superi- 
. oribus obsoleta), et snpra nodnlas lincia duabus gracillimis cineti, 
nltimus infra medium angustatus, brevirostratus, infra nodulas 
circiter quatuor allisque tenuioribus circa caudam ornatus ; 
apertuxa alba^ cum canaU longit. totius ^ ecquans ; labriim tenno> 
ad nodulas mediocriter profunde et latissime sinuatum, infra 
sinum prominens, arcuate produotum ; columella supra medium 
leviter incurvata, infeme paulo obliquaj canalis brevis, sub- 
recurvus. 

Longit. 42 millim., dxam. 16 ; apertora cum canali 16 longa, in 
medio 5^ lata. 


Sah» Off Colombo, Ceylon, in 675 fathoms. 

The prominent row of tubercles around the middle of the 
whorls, the keel beneath the suture, and the broad sinus in 
the labrum are the principal features of this species.. The 
apex of the spire being broken away makes it impossible to 
etate with certainty the exact number of whorls, but they 
wduld probably amount to eleven or twelve. The entire 
surface exhibits fine flexuous lines of growth. 



, : J}T%Um ^ (3&L I. figSi 5, 5 a.)' 


Ifeata islongata, turrita, alba, epidermide tenui fiavo-olivaoea induta, 
^ spiradter striata, objique .costulata; spira elongata, acuminata ; 
anfractus decern, convexiusculi, superne excavati, ad suturam 
undulate -subcarinati, infra exeavationem eostis obliquis (in anfr. 
ultimo 11-12 infeme attenuatis et evanescentibus) instruct!, 
tdtimus aniice paulo attenuatus ; aperfcura angusta, alba, longit. 
iutius I paulo minor; labrum superne ad excavatione baud pro- 
fonde sinuatum ; columella rectiuscula, 'callo tenui albo induta ; 
^ canalis mediocritm latus^ brevis, leviter recurvus. 

Longit; 45 millim,, diam. 14; apertura 20 longa, 6 lata. 

Fah Te^a striis Jiatioribus transverinm soulpta, interstitiie liri- 
ifoimibuB s-^ra costas; continuis (fig, 5 a). ' 


V ; Off TWncomalee, m 200-850 fathoms. 

, pf the spiral spm and the more eon- 

, ridges give tbe^vanaty a somewhat 

V . ig^pe, ^he" character - of / the 

the d^re^on j^t^e them^ the thicl^ni^, wayy margin^ 

. arion bd^m the suture,. ;Jaud\the epidermis are^^ however, 
:'-"eimnan ' '■' ^ 
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Nassa iurrifera. (PL I. fig. 6.) 

Testa elongata, tnrrita, albida, nitida, costata; spira aouminato- 
pyramidalis, turrita ; anfractus octo, supremi ties (nudens) oon- 
vexi, IsBves, cseteri tabulati, lateribus planiusoulis, costis termibus 
supra fcuberculatis (in anfr. penultimo oirciter 12) instructi, 
spiraliter striati et lirati, ulfcimus anfcioe constrict as, infra medium 
fortius iiratus, liris supra costas subtuberculatis ; apertura parva ; 
labrum extra varicosum, intus tuberculis paucis, quorum 
medianum maximum, munitum ; columella callo, tuberculis pauois 
parvis instruoto, iuduta ; canaJis brevis, obliquus, reourvus. 
Longit. 10 millim., diam. 5. 

Hab. Station 162, lat. 13° 51' 12" N., long. 80° 28' 12" 
E., off Coromandel coast, in 145-250 fathoms. 

This species is remarkable for its elongate turreted form 
and the smallness of the aperture. The ribs are noduled at 
the upper end, almost peiqDendicular, and the least curved* 
The sutural line is prettily undulating. Of the three specimens 
of this interesting species one is more elongate than the 
others ; in this the aperture is about one third the total length 
of the ahell, whereas in the shorter examples it rather excems 
that proportion. 


Columbella {Mitrella') Facet, (PL I. fig. 7.) 

Testa breviter fusiformis, sordide albida, laevis, circa basin anfiractus 
ultimi oblique sulcata ; spira elongata, acuminata ; anfractus 8, 
tres embryonales pellucidi, convexi, cseteri turriti, planiusculi, vel 
* levissime cqnvexi, sutura obliqua, profunda discreti, infra suturam 
' striaunioa marginati, ultimus infra medium eonstriotus, transversim 
striatus, circa caudam oblique sulcatus ; apertura elongata, medio- 
criter angusta, antiee oanaliculata, longit, totius ^ panlo minor ; 
oanalis brevis, reourvus, obliquus; columella supra arcuata, infra 
obliqua, callo tentd induta, tuberculis parvis 2-3 instruota ; 
labrum ad marginem aoutum, extra varice incrassatum, intus^ 
subtuberculatum, suturam versus leviter sinuatum. 
iiOngit. 12 millim,, dianu 5^ ; apertura cum canali 5| longa, in 
medio 2 lata. 

Bab. Station 162, - off Coromandel coast, in 145-250 
fathoms^ . . ’ 

Judgiiig from the four specimens of this, species, the spire 
is liable to erosion at the apex. In the perfect example the 
apical whorl is almost globute,. and the two following are 
also* convex i these three, forming the embryonic shell, are 
pellucid and pinkish beneatii the suture. 

1 have named this interesting species after Mr. S# Pac^ 
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■who has made a special study of the Columbellidse, a'od has 
kindly examined it for me. 

Eanella (Biplex) perca (Perry). 

Hah. Station 151, off Colombo, in 142-400 fathoms. 

The examples of this well-known shell in the present 
collection are practically identical WMth the ordinary Japanese 
form. The knowledge of the extended range of this species 
lends support to the statement by Keeve, that it was obtained 
at the Philippine Island's by Mr. Cuming. It is interesting 
to note that Mr. O. B. Sowcvby has also recorded the occur- 
rence of another, Japanese form {Xenophora paUidula) horn 
188 fathoms o£P the Andaman Islands. 

Natica alhospira. (PI. 1. fig, 8.) 

Testa parva, glohosa, anguste umbilicata, pallide fuscesoens, infra 
fiuturam et circa basin, alba; spira brevis, parvaj ad apicem 
xninuta ; anfractns o|, convexi, celeriter actresrentes, siitura pro- 
funda canaliculata discreti, superiorcs 2^ Iseves, caetcri infra 
enturam oblique plicati, plicis inferne scnsim evanidis, ullimus 
glohosus, striis spiialilus ohsoletis scnlptus; umbilicus parvus, 
callo infrante crasso aemiimpletus ; aperture semicircularis ; 
columella obliqua, incrassata, labro callo tenui juncta ; operculum 
. .testaceum, gnseum, supra spiram olivaceo tinctum, planum, 
v ipirgin©^ exteruo arcnato porca duplice incrassato, liris paucis 
" ihcp»8|aciiis' pprek Jaralfelis striisque radiantibus baud conspicuis 
-sctilptum. , . 

Diam. ina|. i2| millim., min. 9, alt. ,12 ; apertura longa, 5J lata. 

Hah. Station 172, off Trincomalee, Ceylon, *in 200-350 
fathoms. ' 

J udging from the single specimen in the collection, it seems 
probable that this species may sometimes exceed the dimen- 
sions given above. It differs from the young of iV. rufh in 
the \absence of the pale peripheral zone, in the greater 
number of whorls, , the stronger plications, smaller nucleus, 
and difeent operculum, 

, Hixfied candid^Ia.. (Ul. L fig. 9.) 

gldho^ Suthfam zona opaeo-albida piota, 

Umbmcata j spira prominula j anfractus quafuortconi 
. vesj, toes, 6^ mira suturam obhqm obsdete j^cati ; umbilicus 
. pernusj ^fiunplex; apertura semicircularis - columella 

'Opliqua^leytter .ipqrassata, superne CaJIo refle;s:o labro juncta. 
Biaim maj. ^miJiim.,,ixdn.7, elt/9^, apertura 6 longa, 4 lata: / 

Station ISi; aff Cotetobo^ hj 142-400 fathoma. 
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A small white species, without anj striking features. 
The spire is somewhat prominent and the umbilicus without 
any callus within. The single specinaen was dredged dead, 
without the operculum. It has much the general aspect of 
the British N. Montagui^ but has no trace of an umbilical 
callus. 


Sigaretua parvus, (PI. I. fig. 10.) 

Testa parva, depressa, obliqua, aurifonnis, minute perforata, tenuis, 
albida, epidermide flavescente plus minus induta; spira brevis, 
apice minuto fusco terminata j anfractus 4, convexiuseuli, supe- 
riores duo spiraliter tenuissime striati, ultimus liris spiralibuS 
filiformibus subconfertis undulatis circa medium planulatis in- 
structus, lineis incrementi arcuatis conspicuis sculptus; apertura 
obliqua, ovata ; peristoma tenue, marginibus cormiventibus, callo 
teiiui juuctis, columellari paulo incrassato, reflexo, nmbilicum 
minutum fere obtegente. 

Piam. maj. millim., min. 9, alt. 10 ; apertura longa, 6^ lata. 

ITah, Station 170, off Coromandel coast, in 107 fathoms. 

Of a different form to that of 8, tener^^ also from the Bay 
of Bengal. , 

Bathybewbix Wood-Masoni, (PL 1. fig. 11.) 

Testa imperforata, solida, pyramidalis, sub epidermide tenuissima, 
dilute fusco-grisea, alba, submargaritaoea, ad peri])beriam acute 
carinata ; spira acute conica, lateribus fere rectis ; anfractus 
9-10 ?, lente acorescentes, superiores fere plaui, supra suturam 
levissime conoavi et tuberculis minutis acutis ornati, tres ultimi 
haud tuberculati, striis incrementi obliquis regularibus sculpti, 
ultimus levitor convexus, sed prope carinam paulo concavus, infra 
convexiusculus, striatus, circa regionem umbilici carina obtusa 
instructus ; apertura obliqua, longit. totius | subfequans ; peri- 
stoma leviter incrassatum, album, levissime expansum, margine 
columellari fortiter reflexo, appresso, callo lato albo supeme labro 
juncto ; operculum teuue, corneum, anfractibus decern. 

Piam. maj. 25 millim., min. 22, alt. 2i. 

Hab, Station 160, off Northern Maidive Atoll, 719 fathoms, 
is rather solid for a deep-water form, and the thickness 
of the calcareous layer above the nacre is suflScient to almost 
conceal it. However, in certain lights a slight iridescence is 
observable. The tubercles upon the upper whorls have the 
appearance of minute denticles overhanging the suture, which 
gradually pass away upon the penultimate whorl. In the 

/ ♦ .Smith, Ann. & Mag. Nat Hist. 1894, voL xiv. p. 166, pL iv. 8, 
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young state this species is probably umbilicated. The basal 
keel is crossed by the incremental lines and has an irregular 
subnodose appearance. In addition to the lines of growth, 
indistinct spiral sulci are traceable upon the last two whorls, 
and one of the two specimens examined exhibits a slender 
elevated line revolving up the spire a little below the suture. 

The general form is like that of J?. c&ola^ Watson, which is 
a much less solid form than the present species, and has a 
different style of sculpture, 

I have associated with this remarkable species the name of , 
the late Professor J, Wood-Mason, who has published several 
valuable reports upon portions of the 'Investigator’ collections, 

Ocdliostoma suhlceve. (PI, I. fig. 12.) 

Testa acute conioa, imperforata, dilute fiavo- vel roseo-fusca, infra 
paliida, nitida, iiidescens, ad peripheriam acute carinata ; spira 
acute conica, lateribus levissime concavis ; anfr actus 8, apioales 
1-2 albi, subglobosi, cssteri plani, inferne ad sutnram carinati, 
Carina crenulata, spiraliter obsolete substriati, lira supra carinam 
cineti ; anfr. tertins et quartus oancellati, ultimus infra planius- 
cnlus, obsolete tennissime coneentrice striatus, circa regionem 
umbilici Hris tribus omatus j umbilicus callo obteotus ; apertura 
cbliqua, subquadrata, intus lasvis, iridescens; columella brevis, 
- obHqua, margari^tacea,,,^^"^ ' 

^ Station 172j off ICrinicpmalee, Ceylon, in 200-360 
fathoms, . \ ’ 

The nucleus, of the spire consists of two white convex 
< whorls. . The two following are obliquely costate, the costise 
bein^ tuberculate above and below at the channelled suture, a 
third row of tubercles being round the middle; upon the 
next whorl the costse die away, but the tubercles still remain 
above and below, forming a carination at both sutures. The 
Test, of the whorls are smooth, with very oblique and fine lines 
, of growth and the faintest appearance of spiral striation. 

They ate prominently keeled above the suture, the keel being 
: ^nulafed or finely suhtuberculated. Above . and close to 
: thisj^riuaa prominent lira revolves up the last t^ree volutions, 
TCCpoh thei ^^-whorl the angle is bordered, below with one or 
. two less proiaiheni ;lir$s. Of the three or four litm suiTohnding 
■ ' tl^ tbs inner one borderiiig the central oallus 

is^sOmeewhafttuberchlated, , \ . \\ ' . , 

(^Uioskim (Pfeiffer) appears to be the 

/ of this species. . It is, howeverj^ not so^ elevated 

,or: acutely cbnicely the' bade: is whorls are more 
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strongly striated, the keel is smooth, the apical whorls are 
differently sculptured, and the base of the shell is more 
strongly concentrically striated. The pale brown spots and 
dots, which characterize that species, are altogether absent in 
the present form. The localities of these species being in the 
same ocean and so close together, seems to suggest that they 
may be modifications of one and the same form. 

Dentalium mirificum. (PL II. fig. 1.) 

Testa parva, versus apicem valde curvata et acuminata, quadrate 
tubiformis, latere iucurvato latiore quam exteriore, longitudinaliter 
tenuiter striata, lineis incrementi tenuissimis sculpta, inter angulos 
subconcava. 

liongit. 19 millim., diam. max. 2|. 

Hal. Station 172, off Trincomalee, in 200-350 fathoms. 
This little species is remarkable for the sharply curved 
end and the subquadrate form. The four angles are acute at 
the tip, but gradually become obtuse as the shell increases. 
The incurved side is the broadest of all, and up the middle of 
it, especially towards the apex, there is a raisea striation more 
conspicuous than the rest. This is so prominent at the end 
that, when viewed with the opening towards the eye, five 
angles are visible. The two angles on the excurved side, 
which is the narrowest of all, become almost obsolete near the 
aperture. 

The form of the aperture, owing to the greater width and 
flatness of the incurved side, is very like the letter D, 

Siphodentalium quinquangularOy Forbes, is a much more 
slender species, and more circular in section near the aperture. 

I have placed this species temporarily in Dentalium^ as 
the tips of the four specimens examined are all damaged. 
Possibly more perfect examples may exhibit slits, as in 
Siphodentalium. 


Venue juvenilis. (PL II. figs. 2, 2 a.) 

Testa minima, in®quilateralis, postioe subquadrata, antice angustaor, 
lotundata, pallida, vel dilute fuscesoens, liris radiantibus tenuis- 
simis, lamCllisque conceptricis numerosis supra liras subnodosis, 
minute oanoellata ; umbones anteinediani, iuourvati, erosi ; luntila 
cordiformis, sulco circumdata; pagina interna alba, margine 
undique minutissime denticulate ; cicatrices magnm ; sinus palln 
baud profuudus, triangularis. 

Lougit. 9 minim., alt. 8, diam. 5|. 

^ Hab. Station 162, Bay of Bengal, off Coromandel coast, 
in 142—400 fathoms. 
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Probably one of the smallest, if not actually the smallest, 
species in the genus. It has not the appearance of being 
immature. The crenulation of the valve-margins^ is very 
minute and extends all round excepting beneath the ligament. 

Tellina parvula. {PI. II. fig. 3.) 

Testa parva, esquivalvis, insequilaieralis, tenuis, pellucido-albida, 
ovata, postice acuminata, mediocriter compreeaa, oonoontriee 
tenuiter striata, nitida, carina levi in utraque valva, ab umbone 
usque ad extremitatem postioam decuriente, instruota; v'alva 
, dextra lunulata ; umbones parvi, acufci, postmediani j margo dorsi 
anticus leviter deolivis, vix arouatus, posticus brevior, rectiusculus, 
magia obliquua, ventralia late arouatus ; latus auticum magntim, 
ourvatnm, posticum acuminatum ; dentes oardinales et laterales 
uormales ; pagina interna nitida, obsolete radiatim substriata. 
Longit; 15 milHm., alt. 11, diam. 5. 

Hab. Station 166, lat. 13^34' 55" N., long. 80"^ 32' 12" E., 
Bay of Bengal, off Coromandel coast, in 133 fathoms ; 
Station 176, lat. 13° 01' 06" K, long. 80° 36' 56" E., off 
Coromandel coast, in 107 fathoms. 

The narrow lunule is nearly all in the right valve, and is 
bordered by a distinct keel. 

, ; . - , ; Abm mapifna (Sowerby). 

’ ' ^ Aim 4 sdr.- prl69. 

SfaHpn; Ul!; tit:'lS°>7"^^ 92^ 86'E.,, 

west df Andaman Islands, in 561 fathoms. ' 

, This species has now, been dredged at four different stations 
An the Bay of Bengal, at depths varying from 128 to 677 
fathoms. 

: Abra oonvexior, (PI. 11. figs. 4, 4 a.) 

Testa. A. simiilima, sed minor et convexior, postioe vix 

carinata, umbonibus prominentioribus. 

Longit. 18 miBim., alt. 11|, diam. 7. 

Station 172, off Trincomalee, in 206-^50 fathoms; 

Sow:., A, convexior^ and A. philippin^neis. 
Smith, are very doSely allied. The first is much lai-ger than 
. the pesent speciib, hot quite so triangular, leas convex, and 
has more distinct caiinations from the beaks behind. To 
^ show the difiference.^ in the convexity, 1 may state that a 
Specimen of A, maxima 23 millim* long is only 6 in diameter 
whereas ah example of A . conv^or only 18 in length has a 
thicfcncss of6|. : ; 
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A. philippinarum is more pointed behind, not so ti'iangular, 
the umbones being less prominent, and the dorsal margins are 
less oblique than in the present species. The hinge, liga- 
ment-pit, muscular scars, and the inner surface of the valves 
are similar in both. In all three forms the umbo in the 
left valve is the slightest, more prominent than that of the 
right. 


Poromya {Cetoconcha) tornata^ Jeffreys. 

PecchioUa tomata^ Jeffreys, Ann. & Mag. Nat. Hist. 1876, vo3. 3cvii5. 
p. 404. 

Vertirordia tornata^ Smith, Lamellibranchiata * Challenger’ Exped. 
p. 170, pi. XXV. tigs. 9-9 6; PjsLeneer, Anatomy Deep-sea Mollusca 
‘ Challenger ’ Exped. p. 20. 

Hob, Station 110, lat. 9° 34' N., long. 85° 43' 15' E., 
east of Ceylon, in 1097 fathoms. 

Beyond a very slight difference in form there is nothing to 
separate the single specimen from the above locality from 
tliis species, hitherto only known from great depths 
(1850 fathoms) in the Atlantic. It differs from the two 
specimens obtained by the ^ Challenger’ in being very slightly 
longer, or, in other words, the ends have a faintly pi-oduced 
appearance. But the two Atlantic shells are not exactly 
similar in form, a character whicii is liable to variation in 
every species. The sculpture and hinge- characters are 
exactly the same in all. To show how slight is the difference 
in the relative proportions of the Atlantic and Indian-Ocean 
specimens, ,I append the following measurements : — 

Len^. Height. Diam. 
niiilim. millim. millimu 

Atlantic specimen .... 13^ 13^ 10 

Indian-Ocean specimen . . 14| lOJ 

Pelseneer has shown that this species is anatomically the 
same as Poromya^ not Verticordia. 

Solenomya patagonica^ Smith. 

Solmya patagmica, Smith, Lamellibranch. ^Challenger* Exped. 
p. 208, pi. xi. tigs. 1, 1 

Bab, Off west coast of Patagonia, in 246 fathoms ^^GhaU 
hnger^)) Station 161, off Colombo, in 142-400 fathoms 
{^Investigator'). 

1 he single Indian-Ocean specimen is a little smaller than 
the ty^e, and was dredged alive. The valves do not exhibit 
the thiclcening within, beneath the hinge-line, referred to in 
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the description of the type j but this is probably due to age. 
The form of the valves, the muscular scars, and the radiately 
ridged and grooved character of the epidermis are similar in both 
examples. The fringed character of the latter, as described, 
was due to splitting when dry. In the present shell it is 
entire along the edge and curls over within the valves, being 
plicate and puckered at the anterior end. The valves are 
connected along the entire hinge-line by the epidermis, and 
the ligament is black, posterior to the beaks, and has no 
extension within the valves. 


Cuapidaria macrorhynehm. (PI. II. figs. 6, 5 a.) 

Testa tenuis, alha, hand nitida, subglobosa, postice longissime et 
anguste rostrata, lineis inorementi tenuibus sculpta; rostrum 
rectum, carina obKqua debile dimidiatum, ad exfoemitatem 
ourvate tmncatum ; umbones involuti, contigui ; valva dextra 
d.ente unico laterali tenui instructa; sinistra edentula; loculus 
ligamenti minimus, obliquus, postice declivis, infra umbonis 
apicem situs ; pagina interna lactea. 

Xongit. 22 millim., alt. 9, diam. 8. 

. Hah. Station 177,^ lat. 13® 47' 49" N., long. 73° 7' E., off 
we^t coast of India^ in 636 fathoms. 

, to , the lines of growth, veiy 

fainiitr8fe;pf;r^di^^^ 

, ^ the'Atlantic; resembles 

ibis species m Mk g^eral outhiie of the body of the shell j 
bt£t its ipsIWm is, shorter And broader^ and is bisected’ by a 
sharp^ keel, , On comparison of the left valves (only one 
valve of /</.' l^olhstonii is known) slight difierences in the 
ligament-pit and the dorsal margin are observable. , 

, ' / ' , iuoawa (Montagu). 

, jAtdm apinp^era, Eorbes and Hanley, Brit, Moll, vobii. p. 49, pi, xxxr. 

1; Jeffreys, Brit. Oohch, vol. ii. p. 240, vol. v. pL xxxii, 

, figs. 6, 6 a 5 Reeve, Oonch, Icon. pL vii fig, 89. 

Station 172, off Trincpmalee, Ceylon, in 2{)0-350 
fathoms.^. ^ - 

Three specimens from tbe above locality I am unable to 
separate fitonl this j^Titopean species. The form in northern 
; 8pecimeBS; is more, .prjess variable, and the same variation 
occurs in the la&anrOcestn example. ^ The , concentric. 

a^re st^ near the umbchea and rather, more 
distant^ ^d the poatericir dorslal margin is ,straighter than 
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usual. The hinge and the muscular impressions are precisely 
similar. Mr. Brazier has just recorded Oryptodon flexuosus^ 
another British species, from New South Wales and Tas- 
mania, and it is gratifying to strengthen his statement by 
recording the occurrence of another species from our coasts in 
tropical seas. 

Gryptodon investigator is. (PL 11. figs. 6, 6 a.) 

Testa oblonga, subquadrata, valde insequilateralis, antiee concave 
trunoata, alba, jequivalvis ; valva dextra crassiusoula, conoentrice 
tenuiter striata, antiee profunde lunulata, carina mediocriter 
acuta ab umbone ad latus posticutn decurrente instructa, inter 
carinam et marginem dorsalem valde excavata, infra carinam 
levlter depressa, carina secunda acuta, margini dorsi subparallela 
instructa ; umbo tenninalis, antiee ourvatus, aoutiusculus ; margo 
dorsi postice tenuis, acutus, parum arcuatus, versus umbonem pro 
ligamento anguste sulcatus, posticus supeme sinuatus, in me^io 
ad finem carinse inferioris prominens, infra levissime sinuatus, 
deinde ourvatus ; margo inferior rectiusculus, dorsali subparallelus, 
antiee subinourvatus ; lunula profunda, carina obtusa marginata ; 
pagina interna antiee et versus Hneam pallii radiatim striata ; 
doatrix posterior parva, sub extremitate marginis dorsalis sita, 
antica indistinota; linea pallii simplex; carinfie extemse intus 
sulcis subprofundis indicatsB. 

Longit. 88 millim., alt. 27, diam. 26. 

jSu5. Station 151, off Colombo, Ceylon, in 142-400 
fathoms. 

Only two right valves of this species were obtained ; but, 
judging from the even level of the margin and the position of 
the p^lial line, there is little doubt but that this shell is 
equivalve. The deep groove from the umbo to the posterior 
end of the valve is much deeper than in the type of the 
genus, Grypitodon Jlesmosusy and the keel which limits it 
beneath is very acute, but not so acute as the carina which 
marks off the area between it and the dorsal line. 

Gryptodon. philippinarum (Hanley). 

I/tuma phiUppinarum, Hanley, Cat. Biv. Shells, p.848, pi. xiv. dig. 18; 

Ifeeve,OoncLIcoii.pLiv.figs.l8iJ,5. 

Zuema {Anodontia) phmppmarumf Martens, Joum. Linn. Soc, Lend. 
1887, voL xxi. p. 174. 

Austrikla sordida, Tenison- Woods, Trans. E. Soc, Viet. 1881, vol. xvii. 

p. 88, pi. (unnumbered) figs. 10, 11, 

JOucim iidutUf Stoliczks^ Martens, op, cit, p. 174. 

Bah Philippines and Mergui {Banley) ; ilanila and 
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Singapore (Eeeve) ; Mergui Archipelago {Marfens) ; Port 
Denison, Queensland [Tenison- Woods) ] Port Canning, 
Bengal {i7. F. Blanfurd, in Brit iMus.) ; Station 172, off 
Trincomalee, in 200-350 fathoms (^Investu/ator^). 

Only two or three young specimens, f inch long, were 
obtained at the above station. At this age they are very flat, 
being not more than 6 millira. in diameter. 

Cryptodon acuticarinatus* (PL 11. figs^ 7, 7 a.) 

Testa inseqnilateralis, sequivalvis, inediocriter ventricosa, tenuis, 
alba, prope marginem externam epidermide tenui lutesoente in- 
duta, concentrice tenuiter striata ; valvne tenues, postice acute 
hicaiiaatae, inter carinas profunde sulcatse 5 margo dorsi utrinque 
decUvis, anterior longior, vix arouatus; latus anticam rotun- 
datum, posticum sinuatum ; margo inferior late curvatiis ; um- 
hones subacuti, entice versi, pone medium siti ; lanula elongato- 
cordata, haud profunda, area dorsalis postica angusta, utxinque 
acuminata, carinis acutis marginata ; pagina interna alba, radio- 
tim substriata ; cicatrices et linea pallii indistinctae. 

I;ongit. 17 millim;, alt 14, diam. 10 |. 

Mohj Station 173, let. 35' 45" N., long. 81° 17' 43" E. ; 
off Trincomalee, Ceylon, in 609 fathoms. 

In Edition ^ which defines the 

^ lunnie, ^ther e f ach %Iy e a' secpuji i mpression cur vin g 

ifrom anterior '^nd- /Viewed w beliind the 

stell has a very Acutely carinate and deeply sulcate appear- 
ance*" ■ ' ^ 

. JforfibZa H’bfaon/, Smiths 

, ’ Ma&tda SPbfecw??, Smith, Lamelhbranchiata ‘ Challenger ' Exp. p. 275, 

- pi. xvi. tigs. 5-6 cik 

sp,, Wood-Mason and Alcock, Ann. k Mag. Nat. Hist, 1891, 
vd. viL p, 19. 

fiaS. Off Luzon, Philippines, in 700 fathoms, and near 
Arrou Islands, in 800 fathoms {^ChnUeoger^) ; Station 144, 

. lat 6' 6'^ N., long. 72° 48' W E., in 172 fathoms 
Station 133, lat Iff* 43' 3Q" N., long. 81° l^' 8(y' E., in 678 
.dtatbofi^ ... 

/Wpod-Mason. and Alcook remark that this species 
• fa “ an altnbsl ^aracteristio inhabitant of the mad of the Bay 
of BwgSJ, at present explored, in arrd ,n^r 100 fathoms.”' 
‘‘The hjssas is.aJarge bunch of fine silky threads saturated 
with fine mud usually;' Met with in beds in thick mud in 
89 to 93 fathoms, and on sand in 98 to 102 fathoms.” . 

Some the 2adian-0(^u sp»dmens ars of a darker greyer 
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colour than the specimens obtained by the ^Challenger/ and 
the valves are also deeper in proportion to the length. The 
largest specimen is 30 millim. long and 12^ in diameter, 
whereas the finest ^ Challenger ’ example is 43 by Vd^. The 
rust- like incrustation adhering to the anterior or umbonal 
region ” noticed in the typo is also present in all the Indian* 
Ocean specimens. 


Limopsis tndicaj Smith. 

Limopm indica^ Smith, Ann. & Mag. Nat. Hist 1894, vol. ziv. p. 171, 
pi. V. fig. 7. 

Hob, Immediately oflF Minnikoy Island, Maidive group, in 
1200 fathoms. 

The specimens from the above depth are quite free from 
the rust-red earthy deposit ” which more or less coated the 
typical examples. 


Nucula donaciformis. (PK II. fig. 8.) 

Testa triangalazis, solidiuscula, valde insaquilateralis, antioe oblique 
truncata, ad extremitatem subangulata. postice acuminate rotun* 
data, sub epidermide olivacea, albida, vel plus minus livida, liris 
lenuibus arcuatis dorsum versus utriuque obsoletis, instniota, 
lineis incrementi decussate; area auto umbones sublunulata, in 
medio prominens, impressione baud profunda circumscripta, fere 
Imvis ; area postiea vix sculpta, hand limitata, in medio auguste 
escavata ; margo dorsi anticus rectiusoulus, valde descendeaa, 
posticus longior, leviter arcuatus ; margo ventris late curvatus ; 
umbones incurvati, antice versi ; pagina interna albo-margaritacea, 
radiatim obsolete striata, margiae interiore puloberrime dentiou- 
lato ; dentes anteriores cardinis ciroiter 11, posteriores 18-20 ; 
fossa ligamenti parva, obliqua, 

Longit. 15 millim., alt, 11, diam. 7|. 

Bah, Station 162, lat, 13^ 51' 12" N., long. 80^ 28' 12" E. ; 
Bay of Bengal, in 145-250 fathoms. 

The form of this species is very triangular, and the ventral 
margin is unusually straight. It somewhat recalls N, sulcata^ 
Brown, but it is more angular anteriorly, the radiating lines 
are fewer, and the concentric sculpture finer. The denticula- 
tion within the ventral edge of the valves is also coarser than 
in the British species. 

Huoula hengalensie, (PU II. fig. 9.) , 

Testa acuminate ovata, T^de iaiequilateralm, tenuis, epidarmide 
pdHta plvacea induta, lineie incremenii tenuibus, striisque tenuia- 
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simis radiantibas obsoletis sculpta; margo dorsi antieus valde 
desceadens, snbarcnatus, posticus longior,^ magis ouryatus, ven- 
trails late arcuatus ; area dorsalis antica in medio prominens et 
carinata, prope umbones Itumlam parvam exhibens; area postica in 
medio anguste sulcata, sulco fusiforme utrinque acute mar- 
ginato ; umbones inourvati, oireiter in ^ longitudinis coUooati ; 
pagina interna irideaoens. margaritaoea, radiatim minutissime 
substriata; dentes oardinis anteriores ciroiter octo, posteriores 
circa viginti ; fossa ligamenti angusta, obliqua, postioe deolivis. 
Longit. 17 millim., alt. 12, diam. 7 1. 

Hah. Station 162, lat. 13® 51^ 12" N., long, 80® 28^ 12" B,, 
off Coromandel coast, in 145—250 fathoms. 

N. Btrangei^ A. Adams, from New Zealand, is very like 
this species in general form ; but a careful comparison reveals 
certain differences. It is smaller and more solid, the anterior 
ar6a has not the peculiar central keel-like pi'ominence, and 
the posterior side lacks the narrow fusiform escutcheon 
observable in the present species. The hinge-plate is stronger, 
the teeth fewer, and the ligament-pit less oblique, &c. 

Nuculanafumosa. (PI. II. figs. 10, 10 a.) 

Testa parva, subtaiangularis, postice breviter rostrata, inmquilateralis, 

. epideimide pol^ fumose divacea induta, inorementi liueis leviter 
strata, j > Jn^go , dorm fl^ious; .obliqiips, levissime excurvatus, 

; Ic^^ Ventralis 

late lidiub obtuse 

' nasutim ; ' area dorSdis antenbr viz lunulatajkaud biroumsotipta, 
postenor in medio excavata, CDheovitatOi caiina obfeasa ciroiim- 
' data ^ lin^ cardinis Grasmusoula, dentibus anticis ad 14 posticisque 
drcitet 17 ihdzrucftaj fossa ligamenti minuta ;, pagina interna 
eBtodd>-griBea. 

Longit. 7 millim^, alt. 4, diam. 3^. 

Station 162, Bay of Bengal, off Coromandel coast, 
1^^250 fati^ms. 

This species; somewhat recalls the Portlandta pygmasa of 
Norway and Greenland, but isinore pointed behind, and covered 
■ ^th a darker epidermis; the pOirterior dorsal area is more 
r eaxavated, the eSc being lanceolate and bounded by a 

distinet rid^ on 

' (H, II. figs. 11, 11 a.) 

Testa iadai^itdant^ qvata, 4»osfiee acumina^, rostrata, antioe acute 
rotundai^ panlb" inaequilateralis, e^dermide Jtavescentirviridi 
induts, snblssm, medium ialvanhn plids pauds oonoen- 

~ , tnds u^dnque obisoleitis .hmtrueta, striisque incrementi sculpta ; 
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margo dorsi anticus vix arouatus, leviter dedivis, posticus longior, 
subconcavus, aaqualiter desoendens, ventralis late curvatus ; area 
dorsalis utrinque anguste excavata, area postioa distinctius mar- 
ginata quam antioa ; umbones conoentrioe fortiter striati, ante- 
mediani ; pagina intema albida ; dentes posteriores 20, anteriores 
circiter 18 ; sinus pallii latus, mediocriter profundus. 

Longit. 12 mdlim., alt. 7|, diam. 6. 

Hah. Station 162, Bay of Bengal, oflF Coromandel coast, 
145-250 fathoms. 

The transverse plicss on the central part of the valves, 
yhich become obsolete on each side, are very fine and only 
just visible to the naked eye. Like Nuculana lugubris^ 
A. Adams, this species has no internal cartilage, the ligament 
being placed on the hinge-line, beneath and on each side of 
the umbones. 

Malletia conspicua. (PL IT. fig. 12.) 

Testa inajquilateralis, transversim oblonga, mediocriter convexa, 
subtenuis, antice angustata, postice latior^ concentrice tenuiter 
.striata^ epidermide tenui, nitida, dilute olivacea induta;- area 
dorsalis utrinque umbones linearis, excavata, carmis marginata ; 
margo dorsi anticus brevis, rectus, leviter obHquus, posticms fere • 
hbrizontalis, duplo longior ; margo ventralis late arouatus, utrin- 
que curvate adscendens ; umbones paulo prominentes, approximati, 
in f longitudinis siti ; Hnea cardims mediocriter tenuis, dentibus 
aoutis anterioribus circiter 18 et postiois 30 instruota ; pagina 
interna nitens, albida, lineam pallii late sed hand profunde sinna- 
tam exhibens; ligamentum parvum, convexum, prominens, oH- 
vaoeo-fuscnm. 

Longit. 21 J millim., alt. 13, diam. 8* 

Hah. Station 177, lat. 13^47' 49" N., long. 73° 7' E., depth 
636 fathoms (Arabian Sea, off west coast of India). 

The valves are very thin and sharp at the ventral and 
lateral margins, and become somewhat thicker and stronger 
towards the umbones. The difficulty of closing the parted 
valves makes it impossible to say to what extent this species 
may gape at the ends ; but, so far as I am able to judge, the 
valves would not quite close either in front or behind* The 
striae upon the greater part of the surface are strong and 
regular, but posteriorly as they curve up to the dorsal margin 
they become weaker, so ibat this part of the valves has a 
slightly smoother appearance. ^ 

M.arrouana^ Smith, is an allied Species, but of a some- 
what different form, with less regldar and not such close ^ 
concentric strim. . ' ^ 

Ann. S Mag. N. Hist. Ser. 6. VoL xvL 2 
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Jlf, angulata^ Sowerby another Indian-Ocean species^ is 
well distinguished from the present form by its different and 
remarkable shape. It was dredged in the Bay of Bengal at 
a depth of 200 fathoms. 

AmusaiuTn caducutn^ Smith. 

Amvissmm cadMCunif Smith, Ann. & Mag. Nat. Hist. 1894, vol. xiv. 
p. 178. 

Eah Station 135, lat. IS"" 29^^, long. 72®41'E.; off 
Goa, west coast of India, in 559 fathoms. 

This species has now been obtained on both sides of the 
Indian peninsula, and also in the China Sea, at depths 
ranging from 410 to 700 fathoms. 

Lima [Limatula) suhtilia* (PL II. figs. 13, 13 a.) 

Testa tequivalvis, convexa, tennissima, ovata, infeme lateraliter 
subaouminata, pellucido-albida^liris tenuissimisradiantibus ciroiter 
24, medianis lateralibns confe^oribus, lineisqne incrementi supra 
liras zninute squamosis suboancellata ; um bones aouminati, sub- 
approxiznati ; Hnea cardinis tenuis; area ligamenti fusiformis, 
angnsta; pagina interna radiatim suleata, sulois liris extemis 
convenientibus ; margines yalvarum ad extremitates lirarum 
minute dentatd. 

Alt, 10 milliip., Iongit. ,fi, diana. 

, , StaW^ N.,vl6ng. 73® 57' 30" E,; 

off Midabar ’ wastj in 1070 

This species, of which only ,a single specimen was ob-. 
tamed, is extrenlely thin, and has an oblique appearance, on 
account of the most prominent acute ventral curve being 
somewhat lateral. It is more or less coated with a thin rust- 
led earthy deposit, 

EXPLANATION OP THE PLATES. 

Plats L 

1 , FimU<jithmma mirahSe. 

2, - — <x&i/8sicola. 

8. I^^otoma vi^aia, 

4, prasigma* 

6. 6 a. BHUiafitgata, 
jRy. 6. Iffttasa imrifera, 

7. Ck^nibeUa {MitraUa) BacH, 

8. 

Fig. 9. ' — cmdi^a. 


♦ Proc. ZooL Soc.. 1888, p; 208, pL xi. %. 16. 
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IHg, 10. Sigarettia parvus. 

Fig, 11. Baihyheml^ WoodrMasoni. 

Fig, 12. CaUiostoma suhl<Bfoe, 

PliATB II. 

Fig, 1. Dmtalium mirifieum. 

Figs, 2, 2 a. Venus Juvenilis. 

Fig, 8. TeUina paiDula, 

Figs, 4, 4 a, Aora convexior. 

Figs. 5, 5 a. Oicspidaria macrorhynchus. 
Figs. 6, 6 a. Cryptodon investigaiaris. 

Figs. 7, 7 a. acfuticarinatus. 

Fig, 8. NueuUt danadformis. 

Fig, 9. bengalensis. 

Figs, 10, 10 a. NucvZaimfumosa, 

Figs, 11, 11 a, indica. 

Fig. 12. Malletia cmspicfua. 

Figs. IS, 13 a. Lima {Limatula) stibtilis. 


II. — Some new Species of Odonata of the ^^Ligion ” Lestes, 
with Notes. By Egbert M^I^chlan, F.E.S. 

Most of the species described in this paper have been in my 
collection for years, and form a small portion of the unde- 
termined materials in the legion ” that i possess. 

Ortholestes, Calvert. 

This genus was originally described by Mr. P. P, Calvert 
(who is doing most excellent work in American Odonata) in 
the Ent. News, vol. ii. p, 199 (1891), to receive an insect 
from Jamaica which he termed O. clara. In the Proc. Acad. 
Nat. Sci. Philad. for 1893, pp. 377-383, he amplified the 
original description for both genus and species, ana added a 
second species from Haiti, which he termed 0. Ahbottij the 
two being evidently much allied, and the latter known by 
only one male. 

I have long had many males and four females of an Ortho'^ 
lestes from Samana 33ay, S, Domingo.” According to the 
locality these should be 0. AbboUi^ but they agree better with 
the description of 0. clara^ only the “ more apical ” tooth of 
the superior appendages, instead of being “ slightly notched,” 
IS distinctly bifid (but not deeply so), the upper portion usually 
slightly longer and distinctfy more slender than the lower. 
Of.O. Ahbotti it is written that *^the more apical tooth is 
transformed into a slender acute curved spine. I think that 
insects of the same lot from Samana Bay received by 
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M. de Seljs were identified by him with a species from the 
island of Trinidad standing under a MS- name in his collec- 
tion. At present I consider my insects as 0. clara, and 
hesitate to describe them as a local race until^ we know more 
about the possible efiects of locality as causing variation in 
the structure of the appendages in this genus. 

I think Ortholestes may conveniently head the legion.” 

Meffaleates major ^ Selys. 

The original locality given for this species was Inde 
m^ridionale.” I aim not in a position to say this was in- 
correct ; but all the numerous recent examples I have seen 
have been from North India, and, according to special localities, 
it is probable it is found the whole length of the southern 
slopes of the Himalayas, and sometimes at gi*eat elevations. 

Archilestes calijornica (Selys, MS.), sp. n. 

Wings hyaline, Pterostigma ochreous, dilated, 3 millim. 
long, surmounting 3-^ cellules, enclosed in thickened black 
nervures ; 12-13 postnodal nervules in the anterior wings, 
Neuration black, but the median nervure and the costa exter- 
nally are yellowish. Nodal sector commencing 1^ cellules 
after the nodus in the anterior and one cellule after in the 
po,sf®ori\: -y", " V i/, 

atidve^ ^art bro^^ palety 

clothed; with, spar^ cinereous pubescence, with, a ouneate 
blackish sp^ on either side enclosed in pale lines; lahrum 
olivaceous; mandibles . shining black at the tips; labium 
and back of head whitish yellow. Piothorax blackish, its 
liind margin regularly curved and narrowly yellowish, and 
there is a semicircular line of the same colour on either side. 
Thorax brownish above ; on either side of the dorsal crest is, 
a long^blackish space completely enclosed in fine yellowish 
Knes sides pale yellowish, with a large ovsd isolated black 
(or. bronsj^-brownish) median spot, whitish pminose above 
the .pcjsterior legs; interalar area slightly pruinpse. Legs 
ydlo'^sh ; a line before the apex of the feoiOTa externally 
(n^ly, complete on the intermediate), tibim above, tarsi, 
and sphies, blade. V Abdomen greyish brown, dark brown, 
' above aft©e' the sixt^ (there are vague indications 

that ; the ninths' and tenth may be paler in life) , the sutures 
darker^ smd ihere is a fine blackish ventral line,. 

<?,• /?*dnth segment with an elevated doi'sal cariha, the 
margin witka deep tri^gular ejxision. Superior appendages 
-forcipatei black, the >api«^s touching but not Wd^ly 
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incurved; longer than the tenth segment; on the median 
portion externally are 6-7 small teem; internally near the 
base is a very strong acute triangular tooth, after which the 
margin presents two dilatations, with a strong constriction 
after the second, the apex again dilated. Inferior ap- 
pendages yellowish, scarcely one third the length of the 
superior, triangular, inner edges nearly touching at the base, 
then divergently obliq^ne, the outer edge straight; the tips 
rounded, with yellowish hairs. 

? unknown. 

Length of abdomen (cum append.) 37 millim. ; expanse of 
wings 62 millim. ; length of posterior wing 30 millim. 

Hab. California {Senry Edwards). One adult male. 

I received this example from Mr. Edwards many years 
ago ; it bears his printed locality label California, 
without more precise indication. M. de Selys, to whom it 
was submitted, labelled it with the name I have adopted, hut 
it has never been described. 

The species should be placed in Archilestes^ according to 
the msenihle of structural characters; but in the practical 
absence of bronzy or metallic colour of the body it diverges 
widely from the typical A. grandisy Ebr., and also from the 
majorily of species of the ^4dgion ” Lestes. 

Obolestes, gen. nov. 

Wings for the greater part opaque blackish in the male, 
^etiolated up to the first postcostal basal nervuhy which latter 
IS placed nearer the level of the second than of the first ante- 
nodal nervule. Nodal sector commencing 8^ cellules after the 
nodus in the anterior wings (7-7^ after in the posterior) ; 
ultra-nodal sector commencing 3-4 cellules after the nodal. 
None of the sectors distinctly broken (angulose), excepting 
the inferior of the triangle at its apex (the ultra-nodal and 
short sectors very slightly broken) ; one supplementary sector 
(and the rudiment of another) interposed between the nodal 
sector and the median. Pterostigma very largsy dilated, 
more than four times as long as broad^ surmounting 5-6 
cellules. Quadrilateral broad, the lower side quite twice the 
length of the inner, the outer angle somewhat acute. 

Abdomen slender. Spines of legs moderate. 

North India. , 

Differs from all the other genera of the “ legion by the 
coloured wings (of the male, at any rate) and structurally by 
the Vjcry large pterostigma and the distant point of departure 
of the nodal sector. ; ^ 
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Orolestes Selysi^ sp. n. 

^^ings hyaline only at the base and apex, the rest of the 
wing occupied by a very broad brownisn-black band, with 
steel-blue reflexions, commencing in an oblique manner (and 
extended along the costal margin) before the nodus, and 
ending in a straight manner (but the edge slight^ irregular) 
about one cellule before the pterostigma (in this dark portion 
the centre of each of the cellules is occupied by a small 
rounded paler spot, and the margins of the nervules are seen 
to be also very narrowly paler, more conspicuous when viewed 
by transmitted li^ht) ; in the pale apical portion of the wing 
the dark band is margined by lacteous in an irregular 
manner, the lacteous portion appearing as if forming a very 

; >ale brownish cloud in certain lights. Pterostigma 8^ millim. 
ong, dark brown, enclosed in very strong black nervures. 
21-24 postnodal nervules in the anterior wings. Neuration 
black. 

Head black above, the ocelli testaceous; labrum and a 
large spot on either side of it olivaceous green ; labium and 
ba^ of head yellowish white. Prothorax olivaceous green, 
darker in the centre, its hind margin raised and regularly 
curved. Thorax above bronzy green, not metallic, somewhat 
"paler (yellowish;?), on either sid^ of the dorsal crest ; sides of 
thof^ pale green' (probably yellowish in immature 

examples), the darker ^een of the.'ujpper surface continued in 
^an irregular manner bmpw the humeral suture, and above the 
median suture are traces of the sarnie colom:. The, olivaceous 
colour of the sides of the thorax is continued broadly on the 
sid^ of the .first and second abdominal segments, and narrowly 
along the sides of the third to fifth and part of sixth segments ; 
abdomen above with a large spot occupying most of the first 
segment bronzy green, and the second segment wholly of this 
colour a from the third to tenth bronzy black, but there is a 
long bluish space on the third and fourth, which are black 
only at bise and apex. Legs black ; the femora brownish, or 
yellowish breath, 

. ^ Posterior margin of the seventh to ninth segments 
alWe, y?ith denticulations ; posterior margin of tenth 

sH^tly notched in the middle. Superior appendages black, 

. quite one half lon^r than the tenth segment, slendpr, ford- 
pate, the tips ;^m^ly incurved, finely denticulate externally 
in the apical half; internally there is a basal tooth, but near 
the base the usual, dilatation (which is very slight) com- 
mences in an obtuse manner' and. ends below the' apex in a 
large triangular, broad, acute tooth; the extreme apices con- 
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tiguous, subobtuse. Inferior appendages scarcely one fourth 
the length of the superior ; viewed from beneath they are 
broad and triangular, with straight and contiguous inner 
edges, the basal half black, the apical yellowish. 

? unknown. 

Length of abdomen (cum append.) 57 millim. ; expanse of 
wings 73-79 millim, ; length of posterior wing 36-39 millim. 

Hah. Daijiling. 

I have long had an old, and mutilated male ; more recently 
I received a fresh and perfect male. 

The presence of median dark bands on the wings of 
Agrionina is very rare, and is probably seen in a less inten- 
sified degree only in some species of Chbrohstes and Disparo^ 
neura. It should be remarked that the dark portion of the 
wings shows a few irregular spots where the pigment has not 
developed, such as occurs so frequently in Galojpteryxniaculata^ 
Beauv., &c. 

I dedicate this fine insect to a venerable and venerated 
naturalist and friend, who has devoted more than sixty years 
of a long life to the study of the Odouata. 

Lestes albicauda (Selys, MS.), sp. n. 

"Wings hyaline. Pterostigma brown, narrowly paler on 
the costal edge (giving the appearance of an indistinct paler 
longitudinal line at that part), about twice as long as broad^ 
surmounting nearly two cellules ; 11-14 postnodal nervules 
in the anterior vrings ; external angle of the quadrilateral 
considerably acute. 

Head bronzy green above ; ocelli testaceous ; labrum 
whitish and fringed with hairs of the same colour j labium 
and back of head whitish yellow. Prothorax dusky yellowish 
or smoky. Thorax dusky whitish yellow, above with a 
bronzy-green band on each side of the dorsal crest, very 
irregular externally, there being a median projection followed 
by a broad excision towards the base, this band followed 
beneath by a smoky band ; there is usually a black spot on 
the humeral suture above the base of the anterior wings ; a 
short black line under the base of these wings, another at 
the base of the median suture; pectus with a black medijan 
longitudinal line and at least two black spots anteriorly and 
posteriorly. Legs whitish yellow ; a black line on the femora 
and.tibiss (posterior femora excepted) above; tarsi blackish 
except at the base ; spines black, very long. Abdomen very 
Blen<fc, bronzy blackish above, varied with whitish yellow as 
.follows :r—Fir8t segment whiti^ yellow, with two large con- 
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ti^oTis or united blackish spots on the posterior half ; second 
wnitisb yellow at the anterior margin and on an anterior 
triangular space^ and again on each side towards the posterior 
end; third to sixth with a whitish-yellow narrow anterior 
annulation, and a broader one before the posterior end ; tenth 
segment and appendices conspicuously whitish in hoik sexes ; 
on the sides the abdomen is almost wholly whitish yellow, 
shading into smoky, but the posterior ends of segments 8 to 7 
are broadly of the dark colour of the upper surface. 

cJ , Posterior margin of tenth segment with a broad semi- 
circular excision, furnished with numerous minute black teeth. 
Superior appendages of the length of the tenth segment, 
geniculate in the middle ; the outer edge (beyond the genicu- 
lation) with 3 to 4 small but conspicuous black teeth; internally 
the basal portion is dilated, and forms an obtuse an^le before 
the constriction at the geniculation ; the apical portion again 
gradually dilated, and with a long acute tooth before the obtuse 
apex, which latter is darker in colour. Inferior appendages 
very short, in the form of two contiguous broadly triangular 
plates fringed with whitish hairs. 

? , Posterior margin of the tenth segment with a broad 
shallow excision with black denticulations ; appendages 
shorter than the tenth segment, in the form of acute styles ; 

. th^yentraljamina; broad, strongly denticulated beneath, the 
appendages, filiform , , 

: Lehgt^ abdomefa, (cum ai)pend.) 32-34 millira.; 
? 29 millim.j expanse of wings, cJ 34-89 millim., $ 
40. imilim. ; length of posterior wing, 19-^21 miliiih*, 
? 20.millim; \ ^ , 

' \ Mcfd. Am Islands and New Guinea. Two males and one 
feinale from the Wallace collection; formerly examined by 
de Selys, and labelled by him with the name^ I have 
adopted. 

Probably allied to the Australian group of species. 

Lestes tridens^ sp. n. 

; Wiu^ hyaline. Pterostigma smoky brown, rather more 
twice asTong as surmounting two cellules; ^10 
/pdstndaal ^cellules in the anterior wings. 

Head dark brown above; labriim olivaceous ; labium pale 
- yeOowlsh ; back .of head blackish near the eyes, but yellowish 
more ipterUally. Prothorax dusky testaceous, darker at the 
sid^ Md there soinew^t pruinose. Thorax ochreous : a 
broad black hard en either side of the dorsal crest, its 
edge irregular "Eternally, au4. there showing two broad 
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excisions, the lower of which is filled in by a bright pale 
yellow oblong space ; posteriorly the bands are bordered with 
brown beneath; on the sides there are rudiments of post- 
humeral blackish bands, with three black spots in the median 
area, two others on the margin of the pectoral area, and, again, 
others and a fine black longitudinal line on the pectus itself. 
Legs yellow ; on the femora externally are two black lines, 
fine, separated by the pale ground; tibiae black externally; 
tarsi and spines black. Abdomen bronzy black above, 
shading into dark brown towards the apex (the ninth and 
tenth segments probably whitish prninose in life) ; sutures of 
the third to seventh segments with a yellowish ring; first 
segment yellowish at its base, and the second with a yellow 
excision on either side in its middle; sides and beneath 
yellowish, with a blackish ring at the sutures. 

<y. Tenth segment with a semicircular excision on its 

g osterior edge, furnished with minute black denticulations. 

uperior appendages pale yellow, black at base and apex, 
longer than the tenth segment, the apices regularly incurved ; 
externally there are three or four fine black teeth on the 
apical portion ; internally are three nearly equidistant strong 
teetkj &e basal broad and very acute, its lower edge black, 
the second also acute but rather less strong, the third (forming 
the apex of the dilated inner portion) obtuse ; beyond this is 
a slight constriction before the cylindrical apical portion, 
which is obtuse at the tip. Inferior appendages short, 
scarcely reaching to the basal tooth of the superior if viewed 
from above, distant, conical, and black, furnished with a tuft 
of hairs at the tip directed inwardly ; viewed from beneath 
these appendages are broad at the base, the edge excised, so 
that the two appendages appear as if separated by a broad 
semicircular space. 

? unknown. 

Length of abdomen (cum append.) 31i millim. ; expanse 
of wings 42 millim. ; length of posterior wing 20 millim. 
Eab, Delagoa Bay. One male. 

Perhaps allied to L. pallida^ Ebr., but it can scarcely be 
the undescribed male of that species. Possibly allied to the 
eastern Z. proemorsa^ Selys, by the laciniate dorsal bands of 
the thorax. 


Lestes simuhtriso^ sp. n. 

Win^s hyaline. Pterostigma smoky brown, not more 
than twice as long as broad, surmounting two cellules. Ten 
postnodal nervules in the anterior wings. 
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Head black above, but with broad ochreous anterior margin ; 
narrow orbital margins of the same colour, and varied with 
ochreous about the ocelli (or the colour might be taken as 
ochreous, with a very broad transverse black band) ; clyijeus 
broadly margined with black ; labrum dark brown ; labium 
and back of head pale yellow. Prothorax yellow, with two 
median blackish lines and a brown band above the insertion 
of the legs ; posterior margin elevated and blackish in the 
middle. Thorax ochreous; above with a bronzy-black (or 
bronzy-green) band on either side of the dorsal crest; its 
external edge at first straight, then very deeply excised in the 
middle (a golden-yellow oblong spot in the excision), so tliat 
its breadth is reduced to a fine line, afterwai*ds dilated poste- 
riorly in a triangular manner, the rounded apex of the ailata- 
tion not touching the mesothoracic suture; below these 
bands are vestiges of a like-coloured posthumeral band, 
reduced to two isolated spots (the inferior of which is oblique) 
connected by a brown line ; still more inferiorly are four or 
five black spots on the median and metathoracic areas, which, 
and also the pectus, are whitish pruinose. Legs pale yellow ; 
femora with two fine black lines ; tibiae black externally, tarsi 
and spines black. Abdomen very slender, above dark bronzy 
green, changing to bronzy brown after the third segment ; 
posterior half, of the ninth a^mentand the whole, of the tenth 
yelloTOsh (probably pruinose in life), with black edges ; on the 
first seginefit are two dark "^aen spots, divided by a yellow 
median line ; se^nd with a median line, an excision on either 
side, and the suture yellow ; third to fifth ydlowish at the 
anterior suture ; sides and beneath yellow, with black spots 
oh the first and second segments, and a blackish ring (compete 
vehtralty) at the end of segments 1 to 5. 

There axe minute black teeth on the posterior margin 
of the ninth segment above; tenth segment with a broad 
triangular median excision, with small black teeth on the 
edge of it . Superior appendages slightly longer than the 
tenth segment, black, strong, the apices regularly but some- 
what suddenly incurved (not geniculate) ; , externally with 
four or five rather strong denticulations on the apical portion ; 
on the internal ^ edge there is a veiy strong trianguUr black 
tooth, rather^ distant from the base, after yrhich the edge is 
Strmght for sonde distance, and also there is a smaller acute 
tooth, followed immediately by a large subquadrate blunt 
tooth before the, commehcement of the short slender intumed 
apical poHiph of the /appendage- Inferior appendages about 
, the te^h of the atiperior; viewed from above they are 
dilated at the base, ^ inicurved,' gradually becoming more 
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slender towards the black apex ; viewed from beneath they 
approximate at the base and then gradaally diverge, the apices 
slightly incurved. 

? unknown. 

Length of abdomen (cum append.) 33 millim. ; expanse of 
wings 40 millim. ; length of posterior wing 19 millim. 

Sah, Madagascar. One male. 

Having some resemblance to the preceding species in the 
form of the dark bands of the thorax above and pale ground- 
colour, but differing very much in the structure of the 
appendages. 


Lestes unicolor ^ sp. n. 

Wings hyaline or with a very slight smoky-yellowish 
tinge. Pterostigma dark brown (more ochreous in the female), 
between strong black nervures, three times as long as broad, 
surmounting two cellules ; 11-13 postnodal nervules. Neura- 
tion black. 

Nearly the whole upperside of the body brown, the sides 
and beneath paler, more yellowish (in some examples are 
faint indications of darker humeral lines) j a small isolated 
elongate black spot on either side of the pectus close to 
the pectoral area; a slender darker annulation just before 
the apex of segments 2 to 7 above, extending to the sides ; 
some black marks on the first abdominal segment beneath, 
and the ventral suture narrowly black. • Legs yellow; a 
blackish line (partly double) on the intermediate and anterior 
femora and tibim ; spines (those on the tibim very long) black ; 
tips of tarsal joints and claws black. 

(J . Hinder margin of ninth segment with minute black 
denticulations ; a slight carina on the dorsal surface of the 
tenth segment, not reaching the base, followed by a triangular 
excision of the margin, the edge of which bears black denti- 
culations. Superior appendages stout, longer than the tenth 
segment, yellow, the short, blunt, inturned apical portion 
black, the oiiter edge with 4-5 small black denticulations just 
before the inturned portion ; inner edge with a strong black 
triangular tooth near the base at the commencement of 
a, rather broad flattened dilatation, the edge of which is 
straight, ending in an angle scarcely produced into a (second) 
tooth, with minute serrations, and closely followed by another 
slight projection just before the constriction. Inferior 
appendages, viewed from above, extending to the basal tooth 
of the superior, distant, cylindrical, blackish, and furnished 
with black hairs on the tips ; viewed from beneath^ the basal 
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portions are pale and nearly contiguous, each ending in a 
black cylindrical process, 

? . Tenth segment above with a slight broad excision in the 
middle of its posterior margin. Appendages yellow, conical, 
acute, shorter than the tenth segment. Ventral valvules 
having the lower edge microscopically denticulate, from 
between them arises a straight blackish process; their 
appendages filiform, black, curved downward. 

Length of abdomen (cum append.), $ 33 millim., S 36 
millim. ; expanse of wings, d 42-^ millim,, ? 46-48 
millim.; length of posterior wing, 21, millim., $ 22-23 
millim. 

EaK Tamatave, Madagascar. Two males and two females. 

. In coloration this considerably resembles the Asiatic 
L. umbrina^ Selys. No doubt it is allied to L. icterica^ 
Gerst.^ from Mombas on the Zanzibar mainland, which was 
based on a single mutilated example ; but, according to the 
description, the latter cannot be identical, it being smaller, 
paler, with longer pterostigma, the longitudinal nervures 
yellow, no black lines on the legs, &c. 


a Oo^ctiim ^ Replies and . Bat^acJdanB from 

Grotip^i BHUsh New 
- ' ‘ By G. F.BiS'.' ’ ' ' 

A i^AHaE conectiouof Septiies and Batrachians was tnade op 
F^gnson Island by Mr. A. S* Meek^ from which 'a series 
has been selected for the British Museum, A list* is, given of 
the species represented in the collection, five of which prove 
to be undescribed* 

^ Reptiles. 

. 1. Gymnodactylns pehffiousj Otiu 

2. ^ huisiadensisj Do Vis. 

3. Gehyra mutihfa^ Wiegni. 

. 4L Gec^viitatus^BLOuiA^ 

A Gmyoo&pTicAue dilophusy D. & B. 

. 6. — Macleay. 

7. tdra^m tndicus, Baud. 

; / 8L . 
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10. Lygosoma elegantulum^ Peters & Doria. 

11. johiense^ Meyer. 

12. smaragdinumy Less. 

13. Semoniy Oudemans. 

14. Lygosoma miotisy sp. n. 

Section Liolepisma. Habit lacertiform ; the distance be- 
tween the end of the snout and the fore limb is contained 
once and three fifths in the distance between axilla and groin. 
Snout moderate, pointed. Lower eyelid with an undivided 
transparent disk. Nostril pierced in the nasal ; no Supranasal ; 
frontonasal a little broader than long, forming a broad suture 
with the rostral and a narrow one with the frontal ; frontal 
as long as frontoparietal and interparietal together, in con- 
tact with the first and second supraoculars ; four sujpraoculars, 
first and second subequal in length ; frontoparietals fused ; 
interparietal nearly as long as frontoparietal ; parietals forming 
a suture behind the interparietal; three pairs of nuchals; 
fifth upper labial entering the orbit. Ear-opening small, not 
larger than the palpebral disk, without projecting lobules. 
24 smooth scales round the middle of the body, two median 
dorsal rows largest. A ^ir of enlarged prseanals. The ad- 
pressed limbs overlap. Digits cylindrical at the base, com- 
pressed at the end ; subdigital lamellsB smooth, 20 under the 
tourth toe. Tail once and two fifths length of head and body. 
Golden brown above, with small blackish spots and a light 
dorso-lateral streak, bordered beneath by confluent black 
spots; a whitish, black-edged spot on the occiput; lips 
brown-spotted ; tail with longitudinal series of brown spots 
beneath ; belly whitish. 


TniHim . 


Total length 114 

Head... 10 

Width of head. 6 

Body 89 

Fore limb...,. 12 

Hind limb 17 

Tail 66 


A single specimen. 

In form and coloration this lizard strikingly resembles 
Zr. noetua, from which it differs, however, in the broadw 
frontonasal, the single interparietal, and the much smaller 
eax'opening. 
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15. Lygosoma fmoum^ D. & B. 

16. cyanurum^ Less. 

17. Mivartiy Blgr. 

18. cyanogastet'j Less. 

19. Baudinii^ D. & B. 


20. Lygosoma tetratcenia^ sp. n. 

Section Emoa. Habit lacertiform ; the distance between 
the end of the snout and the fore limb is contained once and 
one third to once and two fifths in the distance between axilla 
and groin. Snout rather long, pointed. Lower eyelid with 
an undivided transparent disk. Nostril pierced between three 
small shields — a nasal, a postnasal, and a supranasal ; fronto- 
nasal as long as broad, in contact with the rostral and with 
the frontal ; frontal shorter than the frontopaiietal, which is 
single and fused with the interparietal, in contact with the 
first and second supraoculars ; parietals in contact behind ; 
four supraoculars, second and fourth longest; seven supra- 
ciliaries ; a pair of nuchals and a pair of temporals border the 
parietals ; five upper labials anterior to the large subocular. 
Ear-opening oval, a little larger than the palpebral disk, with 
three yetr short lobules anteriorly. 26 or 28 scales round 
the middle of the body, all smooth; dorsals, especially the 
two, vertebral rows, largest, laterds smallest. PrsBanal 
scales feebly enlarged, ‘ The hind limb reaches the elbow or 
the axilla. Digits moderately elongate, fiatfehed, except at 
the end, which is subcylindrical ; subdigital lamellae very 
fine, smooth, about 50 under the fourth toe. Tail nearly 
twice as long as head and body. Olive above, with four 
broad black stripes, tbe outer of which extend to the end of 
the snout, passing through the eyes ; belly whitish or bluish ; 
throat and lower surface of limbs bluish or greenish. 


MUXtXUl. 

Total length 

Head 14 

Widthof head 8 

Body 45 

. Foie limb 20 

Hind limb 32 

Tad no 


. Severed specimensf. 
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from British New Guinea, 

21. Lygosoma atrocostatum. Less. 

22. — ” ■> albqfasciolatum^ Gthr. 

23. Lialis papuamiSy Peters & Doria. 

24. Enygrus carinatuSy Schn. 

26. Tropidonotus picturatusy Schleg. 

26. Stegonotus Gueniheriy sp. n. 

Eostral much broader than deep, the portion visible from 
above measuring one fourth to one third its distance from the 
frontal ; intemasala shorter than the prsefrontals ; frontal as 
long as broad, as long as its distance from the rostral, much 
shorter than the parietals; loreal about twice as long as 
deep ; one prae- and two postoculars ; temporals 1 + 2 ; eight 
upper labials, fourth and fifth entering the eye ; four or five , 
lower labials in contact with the anterior chin-shield^ which 
are longer than the posterior. Scales in 16 rows. Ventrals 
180-197 ; anal entire ; subcaudals 75 pairs. Black or 
blackish brown above, turning to pale brown on the sides ; 
upper Kp and lower parts white. 

Total length IISO millim. ; tail 230. 

Several specimens. 

27. Stegonotus reticulatusy sp. n, 

Eostral much broader than deep, the portion visible from 
above measuring one fifth to one fourth its distance from the 
frontal ; intemasals shorter than the prsefrontals ; frontal as 
long as broad, as long as its distance from the rostral, much 
shorter than the parietals ; loreal once and a half to twice as 
long as deep; two prse- and two postoculars; temporals 
2 +3 ; eight upper labials, fourth and fifth entering the eye ; 
four or five lowev labials in contact with the anterior chin- 
shields, which are as long as or a little longer than the poste- 
rior. Scales in 17 rows. Ventrals 201-208 ; anal entire ; 
subcaudals 78 pairs. Pale greyish brown above, white on 
the sides, each scale edged with black ; head uniform black 
above ; lower parts white. 

Total length 1 140 millim. ; tail 260. The larger specimen, 
with mutilated tail, measures 1080 millim. from snout to 
vent. 

Two specimens. 

28. Dmdrophis calligast&r, GH:hr. 

29. — — iineolatus^ Hombr. & Jacq. 
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30. Dendrophis MeeM^ sp, n. 

Maxillary teeth 32 or 33. Eye very large, as long as its 
distance from the centre or the anterior border of the nostril, 
Eostral nearly twice as long as deep, just visible from above ; 
intemasals as long as the prsefrontals ; frontal once and one 
third to once and a half as long as broad, as long as its 
distance from the end of the snout, much shorter than the 
parietals ; loreal once and two thirds or twice as long as deep ; 
oneprse- and two postoculars ; temporals 2 + 2 or 3 ; eight or 
nine upper labials, fourth and fifth or fourth, fifth, and sixth 
entering the eye ; fiive lower labials in contact with the ante- 
rior chin-shields, which are shorter than the posterior. Scales 
in 13 rows, vertejDrals about as large as outer. Ventrals 
170-178; anal divided; subcaudals 139-147. Dark olive 
above; upper lip white, sharply limited above by a black 
line passing through the eye ; lower parts pale olive, more 
or less freckled with darker. 

Total length 1160 millim. ; tail 420. 

Several specimens. 

This species is very closely allied to D. Uneolatus^ from 
which it may be distinguished by the longer parietal shields 
and the bl^ck demarcation line running along the upper 
border of the labials, I am not able to identify it with any 
of the doubtful species described by Macleay and Douglas 
.Ogilbyi',' > ’ 

. 31, lyipsas irregidaris^^m^ 

: 32i Di^nenia MueUeri^ Schleg.^ 

Bateaohians. 

1. Eanapopwa, Less, 

2. Cormier eorvugatm^ A. Dam. 

3. Hyla dolichopsis^ Cope. 

/ , 4 , Peters. 


, IV,— r Qjisbme neioor UitU-Tenown Reptiles obtainid hy Wi Hu 
Orossei on the Niger u. By G. A. Bo0bBN<JER, F.R.S. 

The snakes here described were contained in an extensive 
collection of Beptiles and Batrachians made by W. H, 
Crosse, Esow, Pnricipal Medical Ofldcer in the Territories of 
the Boyal STig^ Cotnpahy, near Asaba, about 150 miles up 
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the Niger, and presented by him to the British Maseura. 
Among the numerous species represented in the collection the 
tollowing may be mentioned as of special interest : — Lygo- 
soma guinee7ise^'2tv^,\ Ghammleonhasiliscus^ Cope; Ch,parvi- 
lohus, Blgr. ; Glaucoma narirostre^ Ptrs. ; Tropidonoim 
variegatus^ Ptrs. ; Atractaspis irregularis^ Rhdt. ; 4. aterrima^ 
Gthr. ; and Rana galamensis^ D. & B. 

A small collection previously received from Mr. Crosse 
yielded the type of a new Typhlops (T. Orossiiy Blgr.). 


Simocephalus Grossii^ sp. n. 

Eye moderately large. Rostral much broader than deep, 
just visible from above ; internasals broader than long, two 
thirds the length of the prsefrontals ; frontal as long as broad, 
as long as its distance from the end of the snout, much 
shorter than the parietals ; loreal deeper than long ; one prse- 
and two postoculars; temporals 2 + 3; seven upper labials, 
third and fourth entering the eye; four lower labials in 
contact with the anterior chin-shields, which are short, like 
the posterior. Seales strongly keeled, in 17 rows. Ventrals 
234;. anal entire; subcaudals 53. Blackish above and on 
the outer ends of the ventrals, yellowish white beneath. 

Total length 410 millim. ; tail 50. 

A single female specimen. 

Dromophis Uneatus^ D. & B. 

Snout once and a half to once and two thirds as long as the 
eye. Rostral as deep as broad, visible from above ; nostril 
between two shields ; internasals one third to one half the 
length of the presfrontals ; frontal once and two thirds to 
twice as long as broad, not or but slightly narrower in the 
middle than the supraocular, as long as its distance from the- 
end of the snout, as long as or a little shorter than the 
parietals ; loreal once and a half to once and two thirds as 
long as deep ; one prseocular, not reaching the frontal ; two 
(rarely three) postoculars ; temporals 1 + 1 or 2 ; eight upper 
labials, fourth and fifth entering the eye; four (rarely five) 
lower labials in contact with the anterior chin-shields, which 
ar^ as long as or a little shorter than the posterior. Scales in 
17 rows. Ventrals 140-X59; anal divided; subcaudals 
78-105. Olive, most of the scales black-edged, with three 
greenish-yellow longitudinal lines, one on the vertebral row 
of the scales, the others on the fourth and fifth rows ; outer 
row of scales greenish yellow, like the belly, its upper border 

Anji^ & Mag. N. Hist. Ser, 6. VoL xvi. 8 
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black ; young with light cross-bars on the occiput and nape ; 
prse- and postoculars and upper lip greenish yellow some of 
the labials with the sutures black ; belly and tail below 
greenish yellow or pale green, uniform or with a series of 
black dots or short lines on the outer ends of the ventrals. 

Total length 1090 mil]i/.i. ; tail 330. 

Several specimens, one of which (a young) is an albino. 

Specimens from Liberia, Zanzibar, and Central Africa are 
also in the British Museum, where they were confounded 
with Psammophis sibilans. The type is from the Upper Nile. 

Notwithstanding its resemblance to Psammophis sihilans^ 
this snake was referred to Bryophylasu by Dumdril and Bibron 
on account of its dentition. The solid maxillary teeth, ten 
in number, form an uninterrupted series, the middle ones 
gradually and but moderately enlarged, as in Z). prceornatusj 
the type of Peters’s genus Dromophis. D. lineatus may further 
be distinguished from all species of Psammophis by the equal 
depth of the three anterior upper labials. 

Naia Qoldii^ sp. n. 

Eostral a little broader than deep, the portion visible from 
above half a& long as its distance ; internasals 

as long as the pra^frontals, reaching the^.^praeocular ; 
frontal once^ and a half as long as broad, as long as its dis- 
tance fe3mthe;end of Ihe enputj as long as the parietals; ,one 
dr two prss- and two postbculars; two or three suboculars; 

, temporals 1 + 3 ; , seven upper labials, fourth narrowly entering 
the eye, sixth largest; four lower labials in contact with the 
anterior chin-shields, which are a little longer than the poste- 
rior. Neck non-dilatable. Scales in 15 rows on the neck as 
Well as on the body. Ventrals 155; anal entire. Black 
, above, with transverse series of small whitish spots ; sides of 
head and end of snout white, with most of the sutures between 
the shields black; ventrals white, with a black-edge, which 
becomesgradually broader until, on the posterior fourth of the 
bo^, the shields are entirely black ; subcaudals blacL 

Total length 1760 millim. (end of tail mutilated). , 

^ Ody pti© specimen^ a male. 

This handsome snake, which is nearest allied to N. anchietcs^ 
JBoc^e, is named in honour of Sir George Taubman Goldie, 
the Goy^or of the Royal Niger Company, who, through 
the great interest he takes in the natural histoiy; of the Niger, 
has given much assistance to Mr. Crosse in forming the collec- 
tion reported upon iu this note. 
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V . — Note on the Japanese Rhipidoceridse : a new Genus 
and Species. By G. Lewis, F.L.S. 

There are only two species of this family known to me from 
Japan, and of these one is a species of Sandalus, described 
and roughly figured as 8. segnis^ Lew., Ent. xx. p. 315, 
1887, and for the other it seems necessary to establish a new 
genus. 


HoraTOCERA (visihilis^ cornutd)^ gen. noY. 

The characters of this genus are in the greater part the 
same as those of Callirrhipis^ the differences chiefly being 
that the antennas are inserted in the head much wider apart, 
and the joints 3 to 10 are longer and coequal and about a 
quarter to a third of the leng-th of the appendage they bear ; 
the eyes are more prominent, smaller, and much more clearly 
faceted ; the scutellum much longer than broad ; the pro- 
sternal process is shortened posteriorly, and does not reach 
bej'ond a point which corresponds to the middle of the coxae ; 
the inner process of the claws is much less conspicuous. 

Type H. niponica (the figure gives the outline of the 
species and the claw of the hinder tarsus) . 



I possess a second species from the Andaman Islands. 

In Callirrhipis the prostemal process is long and narrow 
posteriorly and overlaps the anterior part of the mesosternum ; 
in some of the species, notably C7. fasciatusy Waterh., it is 
very long, but in the type of the genus, G. D^eani^ Latr., it 
is of moderate length. , 

3 * 
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Horaiocera niponica^ sp. n. 

. Elongata, nigra, vix nitida ; thorace rufo in medio oanalicnlato, 
utrinqne foveolato ; elytris basi anguste obscnro-brunneis. 

L. 12-14 mill. 

$ . Tota nigra ; antennis brevibus. 

L. 17 mill. 

Elongate, black, somewhat shining 5 the head, surface 
uneven, rather coarsely and rather rugosely punctate, with a 
median concavity behind the antennae ; the antennae, first joint 
rather long, somewhat bent, surface punctulate, second very 
short, third and those following to the tenth nearly coequal, 
but the appendages to the third and fourth are distinctly 
shorter than those of the others, eleventh joint is longer than 
the first, second, and third together, and has no appendage ; 
the thorax red, with a tawny pubescence, widest posteriorly, 
narrowest , anteriorly, sinuate laterally near the middle, with 
a longitudinal median channel and a deep fovea on each side 
of it rather behind the middle, posterior margin very narrowly 
edged with black 5 the scutellum nearly as long again as 
broad, with the edges raised posteriorly, irregularly punctured ; 
the elytra black, with their bases obscurely brown, coarsely 
sculptured, punctate, with the interstices of the punctures 
raised, vaguely costate, with the sutural and epipleural 
niargina a little elevated 5 the legs black, with the claws in 
both sexes reddish j anterior tibiae not crenulate nor denticu- 
late:^! The iemale is wholly black, with shorter antennae, a 
wider head, with a transverse ridge between the antennae and 
a bilobed depression 'between the eyes. There is a variety of 
the male in which the head and elytra aio reddish brown ; but 
in no case is the colour so bright as that of the thorax. 

jBuJ. Fukushima, > Nara, and Usui-tog4. Nino males and 
one female. 


^im^^Descripiibns of some new Species, of JSelerocer a firom 
Tropical America^ By Heebbbt Beucb, F.L*S. 

V,. .y ‘ ^ ^ / '.Arctiid®. 

JRi^iTisoma saiatctf ^p, nl 

!Rimaries andis^^ : primaries, the costal 

margin edged mth: pale brown frofn the base fiearly the 

♦ This oharaeter is noticed because J^omaeork^f Fairm*, 1887. is a 
genus in which the specif haye the, tibias craniate, and Camrhms 
Budoet} Waterh., has the denticulate. , 
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apex; the base and a small spot on the inner margin also pale 
brown ; a white dot close to the base of the wing ; the fringes 
of both wings white. The head yellow, the front of the head 
white; collar and tegulse white; thorax grey; abdomen 
yellow above, white on the underside ; a central row of white 
dots extends from the base of the abdomen to the anus ; an- 
tennas and palpi black ; front legs brown, the others white. 

Expanse 2^^ inches. 

’ Hab. British Honduras, Belize Druce). 

A very distinct species. 

Bohinsonia deiopeay sp. n. 

Primaries and secondaries white : primaries, the costal, 
outer, and inner margin and two bands crossing the wing pale 
fawn-colour ; the first band is broad, and crosses the wing 
about the middle from the costal margin to the anal angle; 
the second band is narrow and near the apex ; a long white 
spot at the anal angle ; the fringe brown : secondaries, the 
fringe white. Head yeUow, the front of the head white; 
autennSB and palpi black ; collar and tegulss white, the tegul® 
edged with fawn-colour; thorax fawn-colour, with a large 
white spot at the base ; abdomen above yellow, on the under- 
side white, two black spots on each side of the abdomen near 
the anus ; legs greyish white. 

Expanse 2 inches. 

Hah, British Honduras, Belize (Mus, Drttce), 

A ve^ distinct and fine species, allied to Bohinsonia 
Oroteiy ochaus. 


Bohinsonia sanea^ sp. n. 

Primaries and secondaries white : primaries, the costal 
margin broadly bordered with yellowish brown, from which 
four fine yellowish-brown lines cross the wing, three to the 
outer margin and one to the inner margin ; the base of the 
wing yellowish brown, from which two fine brown lines 
extend along the inner margin, the outer maigin yellowish 
brown ; the fringe brown ; secondaries with the fringe white. 
Head white; coSar white, shaded with yellow; tegulm and 
thorax white ; abdomen yellowish brown above, white on the 
underside. 



Amasfm cymotho^iy sp. n. 

ilfa&.~Primariessemihyaline, the costal margin, apex, outer 
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and inner margin clouded with dark grey, the costal and inner 
margin banded with greyish white, the veins blackish grey ; 
a small spot close to the base of the wing yellowish brown ; 
the veins beyond the cell red ; the fringe grey : secondaries 
whitish hyaline j the fringe brown. Head and collar grey, 
banded with brown ; thorax and upper part of the abdomen 
thickly clothed with yellowish-brown hairs j tegulss greyish 
white, streaked with black down the middle ; abdomen red, 
with the anus and each side of the abdomen banded with 
black ; underside of the thorax reddish brown, of the abdomen 
greyish white ; antennas and legs dark brown. — Female very 
similar to the male, but the primaries more clouded with 
brown. 

Expanse, cj $ 1^ inch. 

Hal. Bolivia [mus. Druce). 

This species is allied to Amasius mansuetay H. Edwards, 
but quite distinct. 


NotodontidsB. 

OpAitis pulckerta^ sp. n. 

Primaries brownish fawn-colour, marked with darker brown 
spots at the base and partly along the costal margin ; a waved 
bro^yn.^ band partly crosses the wing beyond the middle, 
extending the inner margin about two thirds across the 
wingy whieierit Joins a fine zigzag white line, which extends 
toihe costal margin just shove the apex; the fringe brown : 
secondaries’ pale faw*n-col6ur, slightly darker round the 
outer margin; two. shoit brownish-black lines at the anal 
angle ; the fringe greyish brown. Head, antennas, thorax, 
aha abdomen brownish fawn-colour, the thorax with some 
greyish scales ; the third segment from the base of the abdo- 
men dark blackish brown ; legs pale brown. 

. Expanse 3, inches, 

Bak Panama, Chiriqui [Mu$. Druce). 

■Allied to 0. a^Uota^ Hruce, but a much smaller insect and 
very distinct. 

: Noctuida, 

/. HEzzoTmjsfjBu 

; , ^ ^ GroteUappronoea^ sp. n. 

’ / Primaries chalk-white, crossed beyond the middle from the 
costal to the inner m^gin. by a very faint broken black line, 
; which in some, Specimens, is entirely wanting; the fringe 
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white: secondaries smoky brown, darkest on the costal 
margin and at the apex ; the fringe white ; the underside of 
both wings smoky brown. Antennas black ; head and thorax 
white; abdomen brownish white: palpi and legs blackish 
brown. 

Expanse inch. 

Hah, Mexico, Amula in Guerrero, 6000 feet [E, H. Smith), 
Ghrotella salacon^ sp. n. 

Male, — Primaries glossy chrome-yellow : secondaries pale 
primrose-yellow, with the apex, outer margin, and fringe 
chrome-yellow. Underside of both wings pale glossy yellow. 
Head, thorax, and tegulae deep chrome-yellow ; abdomen pale 
yellow ; anus dark chrome-yellow ; antennae black. — Female 
almost identical with the male. , 

Expanse 1 inch. 

Hah* Mexico, Tierra Colorada in Gnerrero, 2000 feet 
(JK H, Smith). 

Grotella samula^ sp. n. 

Primaries and secondaries pale citron-yellow; primaries 
slightly the darkest, and with the inner margin and a spot at 
the end of the cell very pale brown. Underside the same as 
above, but without the brown markings. Head, antennse, and 
thorax yellowish ; abdomen wanting. 

Expanse | incL 

Bch. Mexico, Tonalapa, Guerrero [E. E, Smith). 

One specimen. 

Pyralid©. 

Pachynoa (?) Buckleyi^ sp. n* 

Primaries glossy brownish black, crossed by two semi- 
hyaline bluish-white bands, neither of them reaching the 
margin of the wing ; the first band is at the end of the cell, 
the second beyond nearer the apex ; the fringe brownish 
black : secondaries brownish black, crossed beyond the middle 
by a wide semihyaline bluish-white band ; a wide semihyaline 
bluish-white streak extends from the base almost to the outer 
margin near the anal angle. Head, antennae, thorax, abdo- 
men, and legs brownish black. The underside of the wings 
very similar to the upperside, but slightly paler in colour. 

Expanse 3 inches. 

Eao. Ecuador, Sarayacu [Buckley ^ Mas. Druce)^ 
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VIL — Some Javan Perichastidse. By W. Blaxland 
Benham, D.Sc. (Lond.), Hon. M.A. (Oxon.), Aldrichian 
Demonstrator in Comparative Anatomy, Oxford, 

[Plate III.] 

1 HAVE to thank*Dr. Arthur Willey for collecting some earth- 
worms during his brief stay at Java, on his way to the South 
Sea, whither he was travelling for the purpose of investi- 
gating the development of NaiUilits, I wish at present to 
describe three species, which are nearly allied to one another 
and to others previously recorded from Java. 

Several of the Javan species possess a peculiar and 
characteristic spermatheca ; in the majority of the family 
Perichaetidse the spermatheca consists of two parts — (a) a sac, 
and (i) a muscular diverticulum — having different structure 
and different functions (seeBeddard, Michaelsen, and others). 
In these pai-ticular Javan worms the sac is thin-walled, of 
large size, and somewhat ovoid in shape ; its duct is quite 
short, and receives a very long diverticulum — longer than the 
greater diameter of the sac — which is curved round one side 
ot the sac, or, it may be, spirally coiled ; this cylindrical tube 
carries ut its free end a small saccule, which communicates 
with the’ by, a yety narrow heck. ^ Spemiafheces with 
sucli a ' diVerticttluiii /thus odhstricted hear its free end and 
terminally dnated occur in.P. capcnm, Horst *, R opeixul^ta^ 
Horst ^ P. Ijibokce^ Horst §, and, as far 
as I am aware, in no other species ||. In all these species 
there two pairs of spermatheca*, opening between the 
segments -7/8, 8/9,^ and the anatomy of all is veiy closely 
similar j indeed, it is not an easy matter to determine whether 
ail are really different species. 

Now, amongst the worms sent to me by Dr. Willey I find 
two which present certain characters common to the^ above. 
I shall have occasion to refer to P. ccpenais during the 
description of the new species- This species was first 

' ♦ < Notes ihe l^ydea Museum,’ v. 1883, p. 106 j and Zool. Ergeb- 

nisse eiaer Beisa in Nieded. Ind. berau^g. v. Dr, Max Weber; ii. l8f)S> 
p.e2. - \ ^ 

■ 't" *M)je exotiscii.'Terhcol.?’ &c., Ann, des k, k. naturhist. Hofinnseinri 
ia01,p./398. , 

% ‘Notes ffom the, Leyden Museum * xv. p: 821, 

, S 

{[P. iwgOte^’Hotst (?oc. has a somewhat amilar diverticulum 
which, however, ^ dtlatOd ,l»loW ihei^natpiotion. Ude’s species P, 
appears to be identical with Horstfs species. 
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described by Horst in 1883 from an imperfectly preserved 
specimen ; he added new facts about it in 1892, but in neither 
case does he mention the colour of the worm, and it appears 
to be a veiy important point to note in the Perichsetidae, as 
Beddard has already pointed out. 

Later still, Ude (1893) as a result of his examination of 
numerous specimens, added the fact that the colour is lighter 
or darker brown. 

Horst and Ude regard Rosa’s P. operculaia as being 
synonymous with this species ; but the latter describes his 
worm as flesh--coloured ; ” and there are one or two anato- 
mical pointa which seem to me to differentiate the two forms. 

The first worm I wish to describe is so distinctively coloured 
that, although it agrees more or less closely with P. capens/sj 
I believe it to be entitled to a new name. I call it after my 
friend Dr. A. Willey, to whom my thanks are due for his 
kindness in finding time to collect and carefully preserve 
these worms. 

Perichceta Willeyi^ sp. n. (PI. III. figs. 1--6.) 

It is represented by a single mature and well-preserved speci- 
men, collected in the humus around an epiphyte, Asplenium 
nidusy occurring at the Gedeh volcano, near Tjibodas. 

The worm measures 140 millim. (5^ inches) in length and 
6 millim. in diameter; it consists of ninety-two segments. 
It is thus a larger and fatter worm than the succeeding 
species. Its coloration in spirit is quite distinct from that of 
any Perichgete of which I can find a description t, and recalls 
very strongly the common Brandling ” [Allolohophora 
JcHtida ) . 

The general ground-tint is yellow, the rings or ridges 
carrying the chetse are white. The dorsal surface of every 
segment is marked by two transverse bands of rich brownish 
red — one rather broader band behind the cha&tigerous ring, 
and a rather nan-ower band in front of the ring — ^so that the 
intersegmental furrows are yellow. These bands are broadest 
dorsally, but at each side, below the level of the lateral line, 
narrow rather suddenly ; at the same time the tint becomes 
lighter, and gradually disappears at about the level of the 
male pores. Anteriorly these dark bands become wider and 
send prolongations between the cheetce, so that on the first 

\ Ude, “ Beit. z. K, ausland. Regenwiinner,” Zeit. f. wise. Zool, Ivii* 

t P Rosa, from Enganq, appears to have a somewhat similar 

plan of colouring (Annal. del Mus. Oivioo d. Stor. Nat. d. Genova (ser^ 
iii. 1892, p. 648. 
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six segments or so the white chaetigerous ring is interrupted, 
and each chasta or two or three chaetae lie in a white patch ; 
moreover, on these segments the bands extend further and 
further ventralwards, till on the first three segments they meet 
ventrally, though the depth of colour is slightly less here than 
on the dorsal surface. On the clitellum these bands, though 
faint, are still recognizable. 

Unfortunately Dr. Willey did not inform me of the true 
colours of the living worm ; and no doubt the colours will 
soon fade in spirit, 

A somewhat similar banding occurs in P. puWira from 
Luzon, and P. pictus'\^ from Borneo; but in both these 
species the dark bands are intersegmental. The anatomy, 
moreover, is quite distinct. In P. annulatus^ Horst f states 
that the worm is blackish, with a white ring round the 
middle of each segment.” But in these thr^e cases no 
mention is made of the light intersegmental ring. 

In P. Willeyi the chcetce form practically a complete circle, 
but the median dorsal space is about twice the length of the 
ordinary intersetal spaces ; and across this space there is fre- 
quently a dark line joining the dark transverse bands; so that 
,the worm appears to have a darker longitudinal median 
stripe along its back. The ventral chsetse are somewhat closer 
together than the dorsal ones ; there is no ventral gap. The 
'number of tcheetae is 64 on the thirty-fifth segment, 4o on the 
nineteenth^ 44 on the twelfth, 28 on the second. 

' The prostomium is small and not dovetailed ; but as the 
buccal region is everted, it is difiicult to be positive on this 
point, The limits of segments i. and ii. quite distinct. 

The clitellum is confined to the three segments xiv., xv,, 
and has very distinct limits. 

The dorsal pore is between segments xii. and xiii. ; 
there are none on the clitellum, nor are chsetse present here. 

The male awe® are very evident, slightly oblique, curved 
slits surromded by^ a prominent margin, which is anteriorly 
crenate, but posteriorly rounded and more projecting (as in 
;P. however, the operculum” is formed 

the anterior lip). Surrounding the projecting margin or 
lipa'^ is, a > circular area reaching to the boundaries of the 
segment ^ There are ten chsetse totween the male pores. 

The doiducoi pore is median and distmct. There are two 

' ♦ Michaelaeit TenicoL d. Berliner ZooL Sammlung,” Arch. f. Natur- 
gs^gch. 18 ^, ' . 1 ' / 

j * N^tes fern , the Lajdau S 
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pairs of spermatkecal pores^ between segments vii./viii. and 
viii./ix., and separated by fourteen chastse. 

Internal Anatomy. — It may be noted that the gizzard 
occupies segments viii., ix., and x., and is of the same shape 
as in P. capensis^ viz. bell-shaped. The sacculated intestine 
commences as usual in segment xv. ; there is a pair of caeca 
in segment xxvi., their blind ends reach to the twenty-third 
segment. The septa viii./ix. and ix./x. are absent. 

The sperm-sacs have the usual position. 

The large spermathecce lie in segments vii. and viii. The 
tubular diverticulum is spirally coiled or merely curved, just 
as Ude has observed to be the case in P. capensis. As a 
matter of detail, those of segment vii. were coiled, those 
of the eighth were more simply curved, apparently because 
of the greater space in which the organs lie. When spirally 
coiled the terminal saccule lies in the axis of the spire, as in 
fig. 4 ; when curved it is bent sharply round. 

The^rostote is multilobate, but the lobes differ in shape 
from those of P. capensis ; they are longer, less rounded at 
their ends, and more flattened. The organ is about twice as 
long as it is wide, and is more opaque, of a more dead white 
colour than in the species next to be described. The penial 
duct does not open into any apparent bursa. 

It will be seen that in one or two points P. Willeyi 
resembles P. operculata^ Rosa, and P. capensis^ Horst; but 
it differs from both in the position of the spermathecee, 
and, in the single specimen at my disposal, in the size and 
coloration. 

In the character of the generative pore it resembles to 
some extent P. operculata ; but I confess that I do not lay 
great stress on this, for I believe that the operculum ” ex- 
ternally and the absence of a bursa inteimally are related 
and depend on whether the penial duct is or is not fully 
introverted. 

I am inclined to lay considerable stress on the colour and 
dimensions of the worms, for in our endemic forms these 
characters are very constant ; and in other groups of animals 
colour — within certain limits, varying in different groups — is 
a useful specific character. We have yet to learn how far the 
size of the prostate and the size of the diverticula of the sper- 
mathecse are liable to variation, either in relation to functional 
activity or to other circumstances, though I believe it would 
be useful to have careful measurements of the length and 
breadth of the prostate, for probably the proportions of the 
organ remain fairly constant. Further, the shape of the lobes 
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in this organ ought to be noted j most authors are content to 
describe the prostate as “ multilobate,” or some such term, 

Michaelsen * has recently shown that in one and the same 
species, viz. P. indlca^ the prostate may present differences in 
size, and may even be absent, though the specimens ar^ 
otherwise mature. He had previously noted this lack of 
prostate in P. HUgendorfi f ; and Beddard % records the same 
fact for two other species, P. nippomca and P. masatakce. 
The last three species are Japanese (Beddard’s P. rokugo 
appears to be identical with P. HUgendorfi^ Mich.). Michael- 
sen suggests that these species are all closely allied to P. indica^ 

PeHchoeta sexta, sp. n. (PI. III. figs. 7-9.) 

Two specimens were collected at Buitenzorg. 

The general colour (in spirit) is a rich brown anteriorly 
and dorsally, becoming lighter posteriorly ; the ventral surface 
is yellowish ; running down the middle of the back is a dark 
line. The chsetm are set in narrow light (? white) rings, 
which become less marked anteriorly, till in the first six or 
seven segments the rings are scarcely noticeable, A purplish 
iridescence is exhibited by the anterior region of the body. 
The dorsal pores are surrounded by a light ring, or, rather, 
the lips are light (? white), so that the pores are very distinct. 
The clitellum is a much darker brown. This coloration 
agrees with that of P. capensisj as described by Ude, except 
that nb mention is there made of the dorsal pores. 

The two specimens differ in lengths one is 96 millim^. 
long and 4 millim. in diameter, , and' possesses eighty-two 
segments ; while a smaller and immature specimen consists 
of one hundred segments. 

The small prostomium is dovetailed into the peristomium 
(buccal segment) for about one third the length of the latter j 
but as there is no transverse boundary, it is difficult to fix the 
act^ depth of the dovetail (Ude and Horst say that in 
:P^ ca^emis it reaches nearly to the middle of the first 

he number of chmtm is fifty-six behind the clitellum and 
th^^-eight on tlm third segment (which closely agrees with 
, the numbeiB for 'Pr mpenns)^ They fornn a complete circle, 
thcmgh the distance between the two- most dorsal chesty 

e Vt'pie Begeriwum-jFfiwm von Florida und 61-eoigia,'’ ZooL Jahrh, 
¥311., ‘ ' , s ’ 

t ^^Ueimcol. d. Berliner Zool.6aimnluBg;’' y. p. 27, In Arch, fur Natiav 
, gSach. 1892^1, 

Sow, Peiichnfidss from; Japw,^ Z^l. Jahrh. vi. 
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exceeds slightly the usual interval j however, the spaces 
between the chsetas of a circle are not of uniform extent. 

The first dorsal pore is behind the seventh segment ; that 
this is not a fixed point appears from the description of 
P, capensis given by Horst and by Ude, for the latter found 
it to vary from vii./viii. to xi,/xii. 

The male pores are not carried by papillae ; they are, how- 
ever, quite distinct, as transverse slits surrounded by crenate 
lips, rather sunk below the general surface. Each pore is 
surrounded by a circular area — not a papilla — of slightly 
different structure and appearance from the rest of the epi- 
dermis; this ring does not extend to the intersegmental 
furrows. Between the two pores there are eight chsetse ; there 
are eight to twelve in Horst’s and Ude’s specimens of P. capen^ 
sis, Horst describes the pore as being oblique and carried 
by a papilla; Ude states that it is “sickle-shaped,” and 
that one lip of the pore projects as a kind of operculum, as in 
Kosa’s P. opercutaia. This difference should be borne in 
mind, for, as I have mentioned;^ I believe it depends on 
whether the penial duct is wholly or only partly retracted, so 
that it does not form an important point of distinction. 

The spermathecal pores are not very distinct ; they are 
situated between segments vii./viii. and viii./ix., rather more 
laterally than the male pores. 

oviducal pore is distinct, light-coloured (? white), and 
median. 

Internally the anatomy agrees very closely with the descrip- 
tions already given for P. capensis ; but there are one or two 
points of difference, the relative importance of which is not 
altogether certain. The septa 8/9, 9/10 are absent, and the 
gizzard occupies the whole length of the space between septa 
7/8 and 10/11 — that is to say, it occupies segments viii., ix., 
X., — whereas both Horst and Ude for P. capensis refer it to 
only the first two of these segments, Horst, states that the 
septum 10/11 is absent; Ude finds it present. 

There is the usual pair of intestinal cmca in segment xxvi* ; 
each has a length of three segments. 

The sperm-sacs lie in segments xi. and xii. 

The spe^'matheccB are in segments vii* and viii. ; and it is 
here that the only real tangible cRfference exists between my 
specimen and those previously described, for both the above- 
named authors place these sacs in segments viii. and ix. 
But there is no mistake on my part ; the first spermatheca is 
in front of the gizzard, the second lies alongside of it. Each 
spermatheca has the characteristic shape already referred to, 
and already figured by Horst and by Ude for P. capensisy 
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though there is a slight difference in the two drawings ; the 
diverticulum in the figure (pi. iii. fig. 25) of the former^ is 
relatively longer and narrower than in Ude’s figure (pL iy. 
figs. 8, 9) or in my own. Is this a specific difference, or is 
it merely due to a difference in functional activity ? Cer- 
tainly Horst’s drawing more nearly resembles the spermatlieca 
of the worm described above (P. Willeyi^ sp, n.), and Ude’s 
resembles Rosa’s P. operculata, which is regarded as a 
synonym of P. capensis. 

Another character which always has to be noted in the 
Perichsetidae is that presented by the prostate^ In the present 
worm it is more than three, times as long as wide (its actual 
measurement is 7 x 2 millim.), and consists of very many 
rounded notched lobes, forming as a whole a flattened, slightly 
TCllowish organ, which extends through segments 16-20. 
SVom near the middle of its inner border the penial duct issues, 
at first narrow, with thin wall, but soon becoming wider 
and having muscular walls. It opens into a circular flattened 
bursa,” as is figured by Horst for P. capensis. 

Thus the only differences between this present worm and 
P. capensis appear to lie in the position of the spermathecse 
(and it is to be noted that in one of Horst’s specimens a third 
spermatheca occurred on one side of the worm in segment vii.) 
a.nd in the character of the male pore ; and although my worm 
.agrees in nearly all other features with P. capensis or with 
op&rcviJaUij yet, as these two points are regarded as of 
specific value, 1 give a new name to this worm. Nevertheless 
1 conceive that it is quite possible that it may be a hybrid or 
an abnormal specimen. 

The five species, P. capensis^ P. operculata^ P. tiihodcB^ 
P. sesita^ and, P,^ Willeyi^ are very closely allied, and came 
from the same neighbourhood ; to these must be added P. Ten^ 
hat^^ Horst, from the island of Soemba. They all have two 
pairs of spermathecse, with peculiarly modified diverticulum ; 
they all have a much lobed prostate. All agree pretty well in 
:size-r-from ^ millim. in P. tjihodce to, more commonly, 
100 as in P. capensis^ the largest being 140 millim. 

. (P. The number of segments, too, does not vary to 

extent — again, opefculata forms the first and 

lowest of the series, with its sixty segments ; the others have 
, one hundred bir, a few more. 

The number of bhaetse in a postditellian ring appears to be 
about fifty to fiftyrsiXjX-K-os^ does not give any number for 
this re^on), which, is reduced to about thirty-eight in the 
region of the spematkecm. ^ 
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in none of them is the male pore carried by a prominent 
papilla, but the shape of the pore appears to some extent 
diagnostic — that is, it may be transverse to the axis of the 
body, as in P, seata, or more or less oblique ; and some of 
them are stated to have an “ operculum.” I think we may 
leave this feature out of our reckoning. There remains, then, 
but very few points, and these are very small, which serve 
to distinguish these five species. 

I have already suggested that (1) the relative length and 
breadth of the diverticulum, (2) and of the prostate, with a 
careful drawing of the lobes of the latter, (3) the form of the 

{ )rostomium, (4) the general coloration, and (5), within certain 
imits, the size and number of segments of the worm are 
points that should be carefully recorded. Sundry other 
anatomical characters occur in other groups of species of 
FerichcBta. What I have written above refers more particu- 
larly to this particular capensis^'* group of species from 
Java ; so closely allied are they that it seems possible that 
their common ancestor is not many generations back. It is 
very difficult to distinguish some of &ese six species from one 
another by a mere study of the descriptions ; and it may well 
be that two or more are varieties or synonyms. 

I append, therefore, a table (p. 48) illustrating, the more 
important apparent differences. 


PerichcBta caducichoeta^ sp. n, (PI. III. figs. 10-12.) 

Three specimens of a rather slim worm possess characters 
which do not exactly coincide with other Javan worms. 
One very striking feature is the absence of chetoe on the tenth 
segment in adult worms. Of the three specimens one — the 
most mature — was collected on the volcano Gedeh, the two 
others at Buitenzorg, 

They measure 120, 130, 133 millim. respectively, and the 
diameter is 3 to 4 millim. The body tapers somewhat ante- 
riorly, and the colouring is faint in the preserved specimens. 
There is a dark purplish line along the middle of the back ; 
the dorsal surface of the body anteriorly is light purplish 
brown, and each segment is marked by a white chsetigerous 
ring. The clitellum is darker and browner; there are no 
chsetae on it, but three faint light rings ; it occupies the usual 
position. 

The following description refers to the largest of the three 
specimens : — ^It consists of 105 segments, the last three of 
which are without chsetss. 




96x6 82-100 60 . vu. Transverse, eight Long, thick, Curved, vrith 

• chaetee between. curved or coiled, bnrsa. 
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The number of ckcetce is 38 on segment xxiii. 

„ „ „ 30 „ viii. 

5 , „ j, 20 ,, iy. 

3 ? 33 

There is a slight dorsal gap, equal to two to three times 
an ordinary gap. 

There are no chcetoe on the tenth segment in this specimen ; 
in one of the others there are but six at very unequal distances 
on the ventral surface^ and in the third specimen twelve. 

It appears, then, that the chaBtae drop out of this segment 
on maturity, a peculiarity hitherto unrecorded amongst earth- 


On segment xi. there are fewer chaetas than on ix. or xii. 

The segments x., xi., xii. are distinctly triannulated, and, 
though scarcely perceptibly larger in the spirit-specimen, it is 
quite possible that they may be larger in life. Such a fact 
has been recorded for P. Jalcata^ Horst from Elaat Flores, 
and in the case of P. Sluiieriy Horst f, from Billiton ; ana 
the same author noted that the tenth segment of P. indioa is 
larger than its neighbours. But in no case do I find any 
record of the absence of chaetm on this segment. 

The prostomium is long and narrow and dovetailed into the 
first segment for three fourths of its length. 

The first dorsal pore is between segments xii./xiii. 

The male pore is slit-like, with crenate lips slightly pro- 
jecting, so as to form rather prominent structures i there are 
six chaetse between the two pores. 

The two pairs of spermathecal pores are scarcely visible ; 
they lie between segments vii./viii., viii./ix., at about the level 
of the ninth chseta from the ventral mid-line. 


The oviducaLpore is as usual. 

Internally the septa viii./ix., ix./x., z./xi. are absent, and 
the gizzard appears to occupy segments viii., ix., and x. 
The pair of intestinal caeca arise in segment xxvi., and reach 
as far forward as xxii. 


The sperm-sacs are, as usual, in xi. and xii. 

spermathecce are- characteristic; they lie in segments 
viii., ix.; each consists of a nearly globular thin-walled 
sac, opening by a short, thick, muscular, distinct duct at the 
anterior margin of these segments. This duct receives a long 
twisted diverticulum, which gradually enlarges distally, and 
here appears shining. On one side this diverticulum lies 


* ' Notes from the Leyden Museum,’ xv. p, 3X6. 
t vol. xii. p. 234. 

Ann* & N. JBist* Sen 6. VoL xvi. 


A 
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anteriorly to the septum, i. e. in segment vii., the sac being 
in segment viii. 

The prostate is relatively small ; it measures 4x3 millim. ; 
so that the general outline is nearly circular; it occupies 
segments 17-19. It is divided into only a few main lobes, 
each of which is rounded distally and notched in a variety or 
ways ; the penial duct is short and straight, and opens through 
a feebly marked circular bursa.” 

Though this worm bears a general likeness to several other 
species from Java and the neighbouring region, yet on com- 

f arison I have been unable to identify it with any of these, 
n general form it recalls P, indica^ Horst *, which, however, 
possesses four pairs of spermathec®, and the ventral ch®t® 
are larger than the rest. P.falcata^ Horst, from East Flores, 
has more numerous (sixty) ch®t®, and the diverticulum of the 
spermatheca is very much shorter than in my specimens, 
though the two structures bear a close resemblance to one 
another ; the prostate is much more deeply lobed. 

P. sumatrana^ Horst t> is only about half the size of the 
new species, though it possesses about the same number of 
ch®t® ; the spermatheca appears to be somewhat similar. 

Again, P. Sluiteri^ Horst, from Billiton, is larger, has 
more numerous chset®, which are distinctly closer together 
yentrally j the spermathec® have a terminally dilated diver- 
ticulum;, and the prostate recalls that of the worm just 
described. 

All these worms seem to belong to a group of species 
differing frona that containing P. WilUyi^ P. tjibodce^ &c. 
in the character of the spermathecal diverticulum, and in the 
presence of less numerous chmt® per segment, aS well as in a 
few other points ; but these are details, and the two groups 
are not very widely separated from one another. 

EXPLANATION OF PLATE III. 

PeriehcBta Willeyi^ sp. u. 

i%. ,1; Portion of the worm, dorsal view, to show banding. 

% Bide view of a portion of the worm. The arrow indicates the 
- ' anterior Section. 

Py. 3. *View of th^ male pores. 

Pjy.' 4.' A ^>ermath^a from the seventh segment, x 7. a, sac ; rf, diver- 
. ' ^ terminal saccule. 


* * Notes from Leyden Mnseum/ v.; and Beddard, Proc. Zook 
Boc. 1886 and 1890. 
f* Notes from tlie Leyden Museum/ v. 
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0 . A spermatheca from segment viii., X 7. Letters as before. 

Fig, 6. Prostate, x 7. 

Periclusta sexta^ sp. n. 

Fig, 7, Male pores. Unfortunately the lithographer has indicated ten 
chsetas, instead of eight, between the male pores. 

Fig, 8. Prostate, x 7. pemal duct j b, bulbua. 

Fig, 9. Spermatheca, X 7. Letters as before. 

Ferichata oaducichata, sp. n. 

Fig. 10. Segments ix., x., xi., xii., x 7, to exhibit annulation of seg- 
ments and the absence of chsetse on segment x. 

Fig. 11. Prostate, X 7. 

Fig. 12. Spermatheca, x 7. 


VII r . — Descriptions of Five new African Shrews, 

By Oldfield Thomas. 

In exapaining a shrew obtained by Dr. Donaldson Smith's 
expedition in Somaliland an attempt has been made to deter- 
mine the other African shrews in the British Museum collec- 
tion, with the result that the following species prove to need 
description : — 

Orocidura (Croc,^) Smithii, sp. n. 

Coloration that characteristic of the G, albicauda and 
Fisckeri group, but size smaller than in any known species of 
it. Face, crown, and back pale slaty grey; lips, cheeks, 
chin, chest, sides, and belly white, as are also the whole of the 
limbs. Ears short, almost naked, their few fine hairs brown* 
Lateral glands distinct (in male)^ the hairs above and below 
them stained rufous in the type. Tail barely half the length 
of the head and body, thick, tapering, rather thinly haired, 
pure white throughout. 

* In using the terms " Orocidura ” and Fachgura/* I do so only be- 
cause they serve as convenient formulae by which the number of the 
teeth may be most readily shown. In agreement with Dobson, Lataste, 
Trouessart, and others, I have little doubt that they do not represent 
natural genetic groups, and that, for example, the large Fachyivrm are 
more closely allied to the large Crocidur<» than they are to the pygmy 
species having the same dental, formula. In fact, some four or live cases 
are known in which a specimen is a Faehgtara on one wde of the mouth 
and a Orocidura on the other, although it must be admitted that, on the 
whole, there is a gr^t constancy as to the presence or absence of the 
fourth unicuspid within any given species, and that we ought not to 
allow ourselves to be too much influenced by such exceptional cases as 
these. Pending further knowledge on this most difficult subject, I prefer 
to use the large genus Orocidura^ taking advantage of the subgeneric 
terms simply to indicate the dental formuise of the species described. 
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Anterior incisor with a very long vertical cusp. Third 
upper unicuspid smaller than second, pressed close against 
the antero-mternal side of the large premolar, behind whose 
antero-external cusp it is half hidden. 

Dimensions of the type (an adult male, in spirit) : — 

Head and body 64 millim. ; tail 31; hind foot 11; ear 
7*6 ; forearm and hand 15*6. 

Skull: basal length 18; extreme length (including incisors) 
20*6 ; greatest breadth 9 ; palate length 8*6, breadth outside 
molars 6*2 ; tip of LI to tip of Eii 4*9. 

Bab. Webi Shebeli, Somaliland. 

Type collected and presented by Dr. E. Donaldson Smith. 
_ This well-marked species is readily distinguishable by its 
small size from any known species presenting its coloration, 
which seems to be characteristic of several East-African 
shrews. In its general proportions it has a curious youthful 
appearance, although, as shown by its skull and feet, the 
specimen is fully adult. 

I have namea this shrew in honour of its donor, Dr. Donald- 
son Smith, whose scientific explorations have already done so 
much towards increasing our knowledge of the fauna and 
flora of Somaliland. 

; , ^ Crocidura (Or.) somalica^ sp, n. 

Si^e smill; form slender. General colour above slaty grey, 
more'' or less variegated with brown. Belly clear grey; chin 
•white. ' Ears whitish, very finely haired. Hands and feet 
, white. Tail fairly long, slender, not markedly incrassated, 
but yet thicker at its base, whence it evenly tapers to its tip ; 
pale brown above, white below, the bristles white. Lateml 
gland not visible in the type (female), but present in a second 
specimen (a. male), as to whose specific identity wdth the 
type there can be little or no doubt. 

First upper incisor small and delicate, conspicuously 
weaker than in G. Bmithii ; second and third upper unicuspids 
approximately equal both vertically and horizontally. 

Diiaensions of the type (an adult female, in spirit) : — 

Head and Ifedy (rather shrunk) 53 millim. ; tail 39; hind 
fbotAt*? ; fqreabrm and hand 16*6. 

. Skull: ba^^ Jength 16*7; extreme length {including 
19-6V breadth 8*4 palate length 8% 

breadth outside molars 5*9 ; tip of Li to tip of 2ii 4*2. 

; Webi Shebeli, 

\ .B.M^93.6;3Q,7 ; presented iand collected by Col. A. 
Paget, _ , \ , 
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Besides the type, which was obtained by Ool. Paget in 
189?, the Museum possesses a second specimen collected in 
the same region by the lamented Prince Ruspoli, who sent it 
with others to the Museo Oivico, Genoa, by whose authorities 
it was later presented to the British Museum. 

This- species superficially resembles the common European 
<7. russula^ with which it fairly agrees in size and propor- 
tions, but from which it may be readily distinguished by its 
paler colour and evenly tapering tail. 

Crocidura ( Gri) silacea^ sp. n. 

Size and proportions of G. pilosa^ Dobs. Fur close and 
velvety. Colour dark slaty grey above, rather paler beneath. 
Ears not specially hairy or tufted. Fore claws short and 
strongly curved ; upper surface of hands and feet brownish 
grey. Tail rather long, slender, not incrassated at base, 
thinly haired, brown above, slightly paler below. Lateral 
gland not present, at least in the female. , 

Skull and dentition not appreciably diflferent from those of 
C. pilosa. 

Dimensions of the type (an adult female, in spirit) : — 

Head and body 65 millim. ; tail 44 ; hind foot 12 ; forearm 
and hand 16*5 ; ear from notch 9. 

Skull (of a second specimen from the same locality) : basal 
length 16*6 ; extreme length (including incisors) - 19*5 ; 
greatest breadth 8’8; palate length 7*7, breadth 5*7 ; tip of 
iii to tip of Pif 4*1. 

Bad. Figtree Creek, De Kaap, Transvaal. Coll. Dr. Percy 
Kendall. 

Ti/jpe : B.M.93.1L26.29. 

This species seems to be most nearly allied to G. pilosa^ to 
which I assign a specimen from Pretoria, presented to the 
Museum by Mr. W* L. Distant in 1890. It differs, however, 
by its grey instead of brown colour, its paler feet, less hairy 
ears and tail, and by its shorter and more strongly curved 
anterior claws. 


Orocidura ( Or.) Grosser sp. n. 

Size small, less than in any described West- African species 
^cept G. hicolory Boc. Colour of body uniform slaty grey 
•above and below. Ears very thinly haired, gr^l Chin 
white. Upper surface of metapodials grey, of digits white. 
Tail rather long as compared with most species, thin, not 
specially incrassated at base, but neverthelees evenly tapering 
to its tip ; its colour grey-brown above, rather paler below ; 
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longer bristles fairly numerous, evenly scattered throughout 
except at the extreme tip. Lateral gland well developed. 

Anterior upper incisors small and delicate. Second and 
third unicuspids subequal, their tips about level with the basal 
cu^ of Elf. 

Dimensions of the type (an adult male, in spirit) : — 

Head and body 60 millim. ; tail 51 ; hind foot 12 ; fore- 
arm and hand 16'7. 

Skull : basal length 17 ; greatest length (including incisors) 
1 9*1 ; greatest breadth 8*2 ; interorbital breadth 3*7 ; palate 
length 8*2, breadth 6*4 ; tip of hi to tip of Eii 4*2 ; hi, 
horizontal length 1*6, height 2*1. 

Eah. Asaba, 160 miles up the Eiver Niger. 

Type : B.M. 95.6.3,4. Presented and collected by Dr. W. H. 
Crosse. 

With this species, which seems to be smaller than any of 
the ordinary grey-coloured shrews as yet described from West 
Africa, Dr. Crosse obtained specimens apparently referable to 
G. Manni^ Pet., and (7. soricoides^ Murray, of the latter of 
which the Museum possesses the type, and of the former two 
fopotypes. 


Grocidura {Pachyura) varilla^ sp. n. 

Size very small, but not so minute as in the (7. madagas- 
<iaruns{s group. Fur soft, not crisp, fairly long, the hairs of 
the back 4r-5 millim# long, , Greneral colour finely variegated 
grey, almost exactly similar to that of Mypsorex varius ; the 
hairs sla^^ grey for two thirds their length, the subterminal 
sixth W'hitisb and the tips brown. Under surface paler grey,, 
the tips of the hairs white. Ears of normal development, 
projecting but little beyond the fur ; almost naked. Upper 
surface of hands and feet white. Tail about equal in length 
to the body without the head ; cylindrical, not thickened at 
base, welLnaired, the longer bristles particularly numei’ous, 
pale brown above, white below, the bristles all white. Lateral 
gland email but distinct (male) , 

Third upper uhicuspid slightly higher vertically than the 
second* Fourth of fair size, clearly visible externally, 
Dhiiensipns of the type (an adult male, in spirit) : — 

Bead and body 52 millim, ; tail 32 ; hind foot 9*1 ; fore* 
arm and. hand 14*2, , 

^ Sktdl: extreme length (c,) 17*4; tip of to tipof Sii 3-7: 
fSaK East London, British Caffraria. Presented by 
lieut* H. Trevelyan, ^ 

78,1*22.1,^ 
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The only question that arises in describing this very pretty 
little shrew is its relationship to C. gracilis^ Blainv., said to 
come from the Cape. That animal, however, is evidently, 
from the accounts given of it by de Blainville, Coquerel, and 
Trouessart, a member of the group of true pygmy shrews, to 
which G. madagascariensis belongs, all of which are decidedly 
smaller than G. varilla^ and have short, crisp, and uniformly 
coloured fur. In addition, G. gracilis is said to be chestnut- 
brown above (“ brun-marron ”), and to have an incrassated 
tail, in both of which respects it differs materially from the 
animal now before us. 

Besides the type, the Museum possesses three other speci- 
mens which I refer with some doubt to this species, the doubt 
being due to their bad condition. One of them was sent by 
Verreaux from the Cape, and the other two came from the 
collection of Sir Andrew Smith, who no doubt supposed they 
belonged to his G. capensoides^ a species which, as the type 
shows, is not a Pachgura^ is somewhat larger, and differs in 
other details from G. varilla. 


IX. — On small Mammals from Nicaragua and Bogota. 

By Oldfield Thomas. 

The Museum has obtained from Dr. E. Rothschuh a few 
small mammals collected by him when at Managua, Nicar- 
agua ; and one of them proving to need description as new, a 
few notes on the others may be given at the same time. 

1. LicTionycieris ohscurus^ gen. et sp. n. 

One specimen. 

Lichontcteeis gen. nov. 

Dentition.— 1. C. j, P. M. | x 2=26. 

Deciduous lower incisors and an anterior deciduous upper 
premolar may be present in early life. 

Upper incisors small, not touching each other, standing 
equidistant in an even curve between the canines. Canines 
and cheek-teeth above and below very slender and delicate, 
almost as much so as in Chmronycteris ; the molars narrow, 
with scarcely a trace of W-shaped cusps. 

Skull light and papery, the elevation of the crown above 

* I hck. The hats of the present group feed by licking out the 

contots 01 berries &c. with their long fring^ tongues. - . 
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the face more than in Olossophaga, less than in Ghceronyoteris^ 
the general form being also intermediate between these two. 
Zygomata absent. Bony palate extending backwards almost 
to the level of the most anterior point of the glenoid facets. 

Nose-leaf as in Glossophaga^ but shorter. Ears and tongue 
as in that genus, Interfemoral membrane well developed, 
equal to that of Choeronycteria, ^ Wings to the terminal part 
of the metatarsals. Calcar distinct. 

This genus adds another to the group of Glossophagine 
bats, of w'hich there are now eight genera, all closely allied 
and only distinguished from each other by the various propor- 
tions in which they divide some half a dozen characters. The 
cheek-teeth range from 4 to 6 above and 5 to 6 below ; but 
it is not always quite easy to tell whether, when the number 
is below §, the missing teeth are premolars or molars. On 
the whole, in the present case it seems fairly clear that the 
missing teeth above are the anterior premolar and the poste- 
rior molar, and that the latter tooth is missing below. This 
would make the formula as above given and similar to that of 
Leptonycteria, 

On fije whole, important as the number of teeth may seem 
to be, I am inclined to consider Lickonycteria most nearly 
allied to Choercnycteris^ from which, as from Gloasophaga, 
MonopJiyVua^ LoncTioglosaa^ and Anura^ it differs by the 
redaction of its cheek-teeth to the number possessed by 
L^tonyct^ia. PhyllonyoUris has the same total number in 
the lower jaw, but they have been differently' assigned to 
molars and preraiolars (P. M; a point on which I can at 
.present expr^s nq opinion. 

LicJionycteris oisoura^ Sp. n. 

Size and general appearance of Gloasophaga • soricina. 
Nose-leaf about equally high as broad. Ears short, evenly 
, rounded off above, their outer margin concave below the tip 
.and notched again below opposite the tip of the tragus. 
Antebrachial membrane mostly naked above, but the basal 
third of the forearm is thickly clothed with fur, and some of 
this extends on to the membrane ; metacarpal bone of thumb 
hairy j .rest of wings naked except along the sides of the body 
to a Ime from the middle of the humerus to the middle of the 
femur. , Int^emoral. membrane extending to the level of the 
end of the tibiSB, its upper, surface naked. Tail reaching to 
the level of ihe its tip appearing on the upper surface of 
the membrane. Below, the antebrachial membmne is hairy, 
as is tlie b^al third pf the fprearm, and the wdngs between 
the humerus and tie flanks- „ 
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Colour uniformly smoky brown above and below, darker 
than in OlossopTiaga soricina. 

Dimensions of the type (B.M. 95.4.27.1 : an adult female, 
in spirit) : — 

Head and body 46 millim. ; tail 6*7 ; ear 10 ; forearm 33 ; 
lower leg 12‘6 ; calcar 5*8; hind foot, without claws, 7*5; 
interfemoral membrane in centre 17. 

Skull: basal length 16’8; greatest length 19’7 ; breadth 
of brain-case 8*1; interorbital breadth 4; palate length 11, 
breadth outside last molar 4*4 ; front of canine to back of last 
molar 6*4, the same below 6*4. 

Hah. Managua, Nicaragua. Coll. Dr. Rothschuh. 

This interesting little bat, on whose discovery Dr. Roth- 
schuh is to be congratulated, has a superficial resemblance to 
the common Glossophaga soricina^ found in the same region. 
Without any very exhaustive examination, however, it may 
be easily distinguished by its hairy forearms, extension of 
wings to metatarsus, minute upper incisors not touching one 
another, and the entire absence, at least in the adult, of lower 
incisors. These points would all be visible in a freshly killed 
specimen without extraction of skull, and may be commended 
to the attention of collectors. 

2. Oryzomys Couesi^ Alst. 

One specimen, male. 

3. Oryzomys gracilis^ Thos. 

Three specimens, all males. 

This is a considerable extension of the known range of 
0* gracilis^ which was foimded on a skin from Concordia, 
Colombia. The three specimens from Managua^ while 
obviously of the same species, differ considerably among 
themselves, and show that a good deal of allowance for 
variability should be made when studying these rats. Thus 
one of them, like the type, has a partially bicolor tail, while 
the other two have this member wholly dark; the inter- 
parietal of one is narrow and straight anteriorly, of the second 
broad and straight in front, and of the third convex ante- 
riorly ; the palatal foramina are in no two quite alike, those 
of one being fairly similar to those of the type, while in the 
other tw*o they ai’e broader in different degrees. 

, The measurements of a spirit-specimen are as follows 

Head and body 92 millim. ; tail 107 ; hind foot, without 
claws, 27 ; ear 16. 
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4. Marmosa ^ murina^ L. 

One specimen. 

From Bogota some skins of Muridse have been received, 
among which are specimens a^arently referable to Oryzomys 
minutus. Tomes, 0. spinosusy Thos., 0. graoilisy Thos., and, 

addition, the following new species : — 

1. Oryzomys princepSy sp. n. 

Size large, proportions very much as in Mus rattm. Fur 
long (about 14 milliiti. on back), soft, but not specially fluffy. 
General colour a rich orange-rufous, darkened along the 
middle line above, richer along the sides, brightest though 
palest on the belly, where the hairs for their terminal third are 
a clear orange-buff. Line of demarcation not marked. Ears 
of medium size, fairly well haired, black. Hands and feet 
dark brown on the metapodials mesially, silvery whitish 
laterally and on the digits; fifth hind toe reaching just past 
the base of the fourth. Tail very long, well haired but not 
tufted, uniformly blackish brown throughout. 

Skull with a long flattened muzzle, so that the profile is 
perfectljr straight from the vertex on the middle of the parietals 
to the tip of the nasals. Interorbital space narrow, concave 
above mesially, its edges square but not beaded. Zygomatic 
plate straight in front, not projecting. Palatal foramina large 
and well open, reaching back just to the level of the front 
of Bullae small. 

llolars very large, broad and squarish, the projecting cusps 
Eminent, 

. Dimensions of the type (an adult .male skin) : — 

, Head and body 181 millim.: tail 226; hind foot 35; 
€ar(c.hl7. 

Skull : basal length 36, basilar length 33*3, greatest breadth 
2D8| n^als 15*6x4*9; interorbital breadth 5*2; inter- 
parietal 4"1 X 11*8; palate length from henselion 18 ; diastema 
10*6’; palatal foramina 8*2 x 3*5; length of upper molar 
series 7:6. , 

This fine species is one of the handsomest of the whole 
equalling, or Bypassing in beauty the Bio Janeirau 
O. fsrru^nem described last year, although its colour is 

; , ♦ MA:posA, Gray (1821). 

Syiu Gioger'(184lj. 

£eajl842). ,, Ann. & Mag. Nat. Hist. (6) xv. 

p. ISO^faetaote. ^ ■ v y 
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darker and less brilliant than in that species. As to its real 
affinities, I am unable to speak with certainty, but it seems 
to be one of the group of Oryzomys which show a tendency 
towards RMpidomys^ although, so far as I know, there is no 
described species with which it could possibly be confounded- 

2. Oryzomys Ghildi^ sp. n. 

Size medium. Fur rather long (11-12 millira. on back), 
straight, of medium texture. General colour dull grizzled 
grey-brown, the hairs dark slate, with pale brown tips. On 
the middle part of the back all the hairs are without brown 
tips, and the slate-colour being here specially dark, a long 
oval blackish patch is formed. Under surface greyish white, 
the tips of the hairs white ; line of demarcation fairly well 
defined. Ears lar^e, finely haired, black. Feet long, 
whitish above, a faint brownish discoloration on the meta- 
tarsals 5 fifth hind toe, without claw, reaching just past the 
middle of the first phalanx of the fourth. Tail long, slender, 
thinly haired, bicolor, brown above, whitish beneath. 

Skull smooth, rounded, and little ridged. Interorbital edges 
rounded, not beaded. Palatal foramina rather short. Molars 
as in typical Oryzomys, 

Dimensions of the type (an adult female skin) : — 

Head and body 131 millim.; tail 143 j hind foot 31; 
ear (c.) 16. 

Skull : front comer of interpaadetal to tip of nasals 29*5 ; 
greatest breadth 16’8 ; nasals 12 x 3’7 ; interorbital breadth 5 ; 
length of zygomatic plate 3*8 ; palate length from henselion 
14*2 ; diastema 8*5 ; palatal foramina 6*6 x 2*4 ; length of 
upper molar series 6*5. 

0, Childi is by the shape of its skull evidently closely 
allied to 0. m&'iden$i$j Thos., from which it mainly differs 
by its dull brown instead of rufous coloration, longer fur, and 
its blackish dorsal area. 

The name of this species is given in honour of Mr. George 
D. Child, through whose kind instrumentality the specimens 
have been obtained. 


3, Oryzomys laniger^ sp. n. 

Fur long, hairs on back about 12 millim. in length; very 
soft and fluffy. General colour above dull olivaceous grey ; 
the hairs dark slate for nine tenths of their length, their tips 
olive. Under surface similar, but paler, the tips of the bans 
dull yellowish ; line of demarcation not defined. Ears fairly 
large, naked. Metapodials brown mesially, their edges and 
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the whole of the digits white ; hind feet very short in propor- 
tion to the general size ; fifth hind toe very long, reaching, 
without claw, nearly to the end of the second phalanx of the 
fourth. Tail slender, finely haired, uniformly dark brown 
throughout. 

Skull rather thin and papery for its size, with a large 
rounded brain-case, and broad rounded interorbital space, whose 
edges are quite unbeaded, scarcely even angular. Zygomatic 

{ )late naiTow, slanting backwards in front. Palatal foramina 
arge and open, not quite reaching backwards to the level of 
the front of Posterior edge of palate level with the 

middle of “li. Bullaa small. 

Molars large and oblong, as in Oryzomys and RMpidomys. 
Dimensions of the type (an adult female skin) 

Head and body 117 millim. ; tail 123 j hind foot (moist- 
ened) 21'8 ; ear (c.) 17- 

Skull: basal length 24, basilar length 21*7, greatest 
breadth 15’4; nasals 10*3x3*6; interorbital breadth 5; 
interparietal 3*2x10*2; length of zygomatic plate 2*2; 
palate length from henselion 12 ; diastema 7*8; palatal fora- 
mina 5*5 X 2*4 ; length of upper molar series 4*7. 

This flufiy-haired Vesper Mouse has very much the appear- 
ance of an A codon f say of A. olivaceus^ but its short feet and 
broad heavy molars show that it is essentially different from 
a.ny memte of thatf^oup. - . 


X.— On some Goccidss oltained by Mr. O. A. Barber in 
the Island of Antigua, W.L By T. D. A. Cockerell, 

- Entomologist of the New Mexico (0.S.A.) Agricultural 
Experiment Station. 

When leaving Anti^a Mr. Barber was so kind as to send 
ine a pared of scale-insects which, he had collected there; 
and-as the specimens prove to be of considerable interest, the 
following, notes are offered. 

: (1) Orihezia insignia, Douglas* 

^ ^ roofs . and steins of Gliiorea ternatea md. stems of 
very destructive to the latter. This extremely 
aperies is getting very widespread; out of doors 
in the tropics and iij temperate f^oha in hothouses. 
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(2) Dactylopius hngispinuSj Targ.-Tozz. 

{longijtlisy Comstock). 

On Adianium and other ferns {Dr, Freeland), Very 
destructive to the more delicate ferns.” I have no doubt 
that this is correctlj identified, though the material being all 
in alcohol makes the determination diflScult. 

(3) Phenacoccus yuccas^ Coquillett {Dactylopius 
mexicanusy Okll.), var. Barberiy v. nor. 

S . Length about 5, breadth about millim. Specimens 
in alcohol look like a MonophlehuSy and are whitish, nude, 
shiny, with the segmentation distinct. Legs and antense pale 
reddish brown, shiny. 

Antennae 9-jointed, joint 9 about one third longer than 
8 ; 7 a little longer than 8 ; 6 about as long as 7 — in fact 
4, 5, 6, and 7 practically equal ; 3 a little longer than 4, 
1 about as long as 2. 

Tibia and femur with rows of bristles ; tibial bristles about 
twelve in a row, femoral about seven. Trochanter with five 
bristles and a long hair. Digitules all filiform. Claw with a 
small denticle on its inner side. 

Anogenital ring with six stout bristles. 

Sides of segments with patches of small spines. 

This may be a distinct species, but I cannot be sure of this 
without seeing living, or, at least, dry (not alcoholic) 
specimens. 

Found on Allamanda and Thuniergia grandifloray and also 
on Coleus and Croton near the Thunbergia, It is not con- 
fined to Antigua ; Mr. Barber sent if also from St Kitts, on 
plant unknown; and Mr. Urich sends it from St Ann’s, 
Trinidad, on orange. The typical form of the species is 
found in California and Mexico. Sometimes the antennse 
have only eight joints in Mexican specimens ; it was on such 
that 1 founded my Dactylopius mexicanus, 

(4} Lecanium bataicSy sp. n. 

S . Length 3, breadth 2|-, height 1 millim. Soft, pale 
ochreous, shiny ; posterior incision short, less than ^ millim. 
long. Outline of scale broad oval. Legs extremely small, 
very pale brown. Margin with fairly stout and large simple 
^ines, the largest of which are indistinctly bifid at tips. 
Spiracular spines stout, one long and two short. 

Legs ordinary ; trochanter with a very long bristle- Tibia 
about as long as femur ; tarsus more than half length of tibia. 
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Cla \7 curved, digitules of claw extreme^ large^ and stout, 
extending considerablj beyond claw. Tarsal digitules fili- 
form, with small knobs. 

Antenna 8-jointed, tapering; joint 3 longest, much 
longer than 2 or 4; 2 subequal with 4 or a little longer; 5 
shorter than 4 ; 6 and 7 equal and shorter than 5 ; 8 about 
or hardly as long as 4. - ^ 

Anal plates triangular, the outer sides subequal ; hind ends 
rounded, and bearing four short bristles. 

Derm colourless, with extremely large but indistinct round 
gland-pits. 

On the tuberous roots of the batata or sweet potato (^o- 
mcsa batatots)^ Feb. 26, 1893. 

The discovery of a Lecanium in such a situation as this 
was quite unexpected. The species has a general resem- 
blance to L. ierminalicB in shape and size, but does not seem 
to he very closely allied to any described form. 

(6) Gkionaspis minor^ Maskell. 

In great quantity on twigs of Hibiscus ; Clare Hall, and 
from Dr. Freeland. 

(6) CMonaspis citn^ Comstock. 

. , It is mifortunate that this species, so destxmctive to Citrus- 
tr^s, has.reachM ,Antig 

(7), Parlaioria Pergandd^ Comstock, 

Ysx. cimtonis^ V* npv. 

, ? . Scale white or brownish, second skin pale reddish 
bi’own, snflfused with black in the middle. ? insect prac- 
tically as in Pergandei; a Jamaican specimen shows the 
OTouped glands present, caudolaterals 5, cephalolaterals Q. 
Un Oroton (Dr. Freeland), I also found it on Croton in 
.Jamaica, at. Kingston. It does not seem to live at all on 
. CithtSy the food-plant of typical Pergandeii the latter has 
not been fonhd in Antigua or Jamaica. 

/ , ' (8) A^idictus rapaas, Comstock* 

, On donee of Gasuarina. r Many specimens show parasite- 
‘ hofe. ' ^ ^ 

, Laa Crucea^ New M63dc6iiir.S.A.. 

: ,Apiii25, 
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XL — New Bees of the Oenus Halictus New Mesoico^ 

U,S.A. By T. D. A. Cockeeell, Eatomologist of the 

New Mexico (U.S.A.) Agricultural Experiment Station. 

(1) Halictus tripartitus^ sp. n. 

? . Long. 6 millim. ; head, seen from in front, somewhat 
broader than long, black, with a perceptible greenish tinge ; 
face and cheeks thinly clothed with pale hairs ; mandibles and 
antennas piceous, the latter, straightened, reaching about to 
anterior border of scutellum, with the head thrown back. 
Punctuation of face strong and very close. 

Clypeus pitch-black, lacking the greenish tinge of face, 
with large, rather sparse punctures, its anterior margin with a 
shining fringe of very pale golden hairs. 

Thorax broadly oval ; mesothorax, pleursB, and metathorax 
blue-black ; scutellum and postscutellum dark greenish, con- 
trasting. Hail’S on dorsum of thorax ochraceous, those on 
pleura whitish. Enclosed portion of metathorax rugulose, 
finely longitudinally wrinkled at sides. 

Legs dark, with moderately dense pale pubescence, which 
has a golden tinge in some lights, on tibiae and tarsi. 

Wings hyaline, nervures and stigma honey-yellow ; third 
submarginal narrowed more than one-half towards marginal. 

Abdomen black, shiny, densely punctate ; segments 1 to 4 
with marginal bands of pale ochreous hairs, that on first 
segment failing in the midole. 

JIah. Santa F4, N.M., June 27, 1894, from alfalfa in 
Mr. Andrews’s orchard (Ckll, 1140). 

Veiy near to H, fasciatus^ but that species differs in its 
green (not black) mesothorax, somewhat larger size, and in 
its head being sUghtly longer than broad, whereas in tHpar^ 
titus it is slightly broader than long. jff. trizonatusy Cr., is 
another allied species ; I have a specimen from Sta. F6 which 
may be referable to trizoriatus or may be a new species closely 
allied to it. It differs from tripartitus by its short third sub- 
marginal cell and black face and scutellum. 

(2) Halicim sisyiahrii, sp- n* 

? , Long, about 9 millim. ; black, with sparse whitish 
pubescence. Head broad; ocelli shining pinkish brown; 
face densely punctured ; clypeus nearly bare. Mesothorax 
finely and closely punctured, shiny. Enclosed portion of 
metathorax longitudinally wrinkled. Sides of metathorax 
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with fairly dense and long white hairs. Tegulse shining, tes- 
taceous. Wings hyaline, nervures and stigma dark brown ; 
third snbmarginal narrowed not quite one-half towards 
marginal. Abdomen black, shiny, very finely punctate, with 
a very narrow band of white pubescence at the base of second 
and third segments. Hairs on tarsi more or less golden. 

Eah, College Harm, Las Cruces, N.M., April 16, 1895 j 
one swept from Sisymbrium canescens (Ckll. 2572). 

This species will be readily distinguished by its large size^ 
unarmed cheeks, black colour, and two narrow abdominal 
hair-bands. The enclosed portion of the metathorax is trun- 
cate behind, not rounded as in pectoralis, 

• (3) Halictus pectoraloides^ sp. n. 

9 . This species had been confounded with E. pectoralis^ 
Smith, which it much resembles. Mr. Robertson has sent 
me an Illinois specimen of true pectoralis^ and the following 
differences are at once apparent : — 

pectoralis. pecthraloides, 

Mesotbomx rather dull; punc- Mesothorax very shiny; punc- 
tures comparatively lame and close, tores comparatively sparse. 

Parapsidal grooves obscui-e. Parapsidal grooves very appa- 

^ ' rent. 

Hjai^5^tchea «fc lateral bases of White hair-patches at lateral 
- abdomiBal' , segments 2 and S oh- bases of abdommal segments 2 and 
score. ’ ^ very, distinct. 

Third transverso-cubital nervure Third transverso-cubital 
gently curved. tinctly bent. This is sometimes 

not very appai-ent. 

Sculpture of metathorax coarser. Sculpture of metathorax liner. 

Among the 17ew Mexico species pectorahides is recognized 
by its black f not at all blue or green) colour, the shiny meso- 
tfiorax, and tLe'patches of white pubescence at sides of abdo- 
minal ^gnients 2 and 3. 

In the Mesilla Valley, peetoraloides is very abundant. 
;Sweepmg Skymbnum emescens on the College Farm, I got 
but two on Aprtt t2th; but on the 16th they were out in full 
.force, capto eleven. While the pettorodoides thus, 
more niimerpp B. pruinosus^ Rob., swept from the^ 
same fiow*ers, dimmished. ' Sweeping at random from the 
Buymhrium;,! got on April I2th ten pruinpam^ oxx the 16th 
but foax. r Jpid the ppci&ralo^es drive them away ? 

Other, dites for are : — Laia Cruces, Aug. 5, 

4893 5 Las July l3, 1^3, on Sdlanum eleagitifolium ; 

CoHege Fsrm, April 26^, 18^ BXApwmBofMrigerxm strigosus. 
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The first abdominal segment is often more or less covered 
by brown mites. 


(4) Halictm suholscurus^ sp. n. 

? . Length about 6 millim. ; black, pubescence whitish, 
sparse. Head moderately broad ; face below antennae more or 
less covered with short white hairs (but not densely snow- 
white pubescent, as in some species), vertex minutely 
roughened. Antennae brownish towards tips. Mesothorax 
quite dull, parapsidal grooves not apparent. 

Postscutellum with pale pubescence. Enclosed portion of 
metathorax rounded behind, not truncate; its margin not 
indicated by a sharp elevated ridge, but by a rounded raised 

f )ortion free from hairs ; its surface anteriorly rather feebly 
ongitudinally wrinkled. Sides of metathorax hairy ; 
descending hind end of metathorax with a group of about 16 
well-separated very distinctly plumose hairs on each side of 
the middle. 

Tegulas testaceous. Wings hyaline, nervures and stigma 
dull yellowish brown. Third submar^inal narrowing rather 
less than half to marginal. Legs with short hairs; tarsi 
fulvous. 

Abdomen fairly shiny, very minutely and closely punctate ; 
,not fasciate, but apical margins of segments obscurely testa- 
ceous (not distinctly so, giving the appearance of bands, as 
in some species). Ventral segments with bands of hairs, 
only conspicuous when viewed sideways. 

Hah, On Sisymhrium canescens. College Farm, Mesilla 
Valley, N.M., April 12, 1895 (CklL 2689). 

The following table has been prepared to distinguish 
several species more or less similar to si^ohscurus : — 


Mesothorax very shiny; median and lateral 
grooves distinct ; stigma dark ; aMomen 
with four lateral patches of white hairs. , , . pectorahides, Gkll, 
Mesothorax not so shiny. 

Stigma dark ; abdomen with four more or less 
defined lateral patches of white hairs. 

Head decidedly longer than broad ; meso- 
thorax with larger punctures; meta- 

^ thorax more coarsely sculptured pectoraliSf Sm. 

Head nearly round ; mesothorax with smaller 
punctures ; metathorax more finely 

sculptured qmdriimctdatmf Rob. 

{j^edomhides has the ^ape of head intermediate between these two.) 
Stigoaift yellowish. 

Head large and broad arcwafew, Rob. - 

Head small, moderately broad mhobacur^, OklL 

Head comparatiyely narrow gracUUf Rob. 
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.. An Halictus taken at Las Cruces on August 14, 1893, 
differs from subolscurus in having the margins of the segments 
veiy distinctly testaceous, after the manner of lusorius, Or. 
I doubt whether it is a distinct species ; it is not Imorius. 

(5) Halictus semiccei'uleus^ sp. n. 

? . Length about 5i millim. Head bronzy green, thorax 
dark blue, abdomen black. Head rather narrow ; face some- 
what longer than wide, strongly punctate ; clypeus blackisli 
at end, mandibles more or less reddish. Cheeks strongly 
bluish. FlageDum only slightly brownish towards end. 
Mesothorax shiny, with large punctures ; median groove deep 
and distinct, parapsidal grooves obscure. Scutellum with 
large, rather sparse punctures, and between the punctures 
microscopically striate. Postscutellum with rather long scat- 
tered hairs. Enclosure of metathorax finely rugulose, sub- 
reticulately wrinkled, bounded by a raised but not carinate 
border, rounded, not truncate, behind. Sides of metathorax 
and plenra with whitish hairs. 

Tegulfie testaceous. Wings hyaline, nervures and stigma 
pale honey-yellow, subcostal nervure black. Third submar- 
ginal squarish, Httle nan’owed towards marginal ; third 
transverso-cubital and second recurrent nervures very faint. 
Lega dark;, tarsi (except first joint) reddish. 

Abdomen black, with a greenish -reflection ; sides of seg- 
ments ]L aud 2 and whble of dorssd segments 3 and 4 thinly 
covered with short whitish hairs. . 

, fiai. Santa June 20, 1894 (Ckll. 987). 

The following table has been prepared to separate the 
species Kable to be confused with semicoeruJeus ; — 

Mesothorax blue ; tegulas not punctored ; stigma pale 

honey ^ semiccmdemf Ckll. 

Mesothorax green (or hlne-gree% with tegulas punc- 
tnred, in jpototris). 

Fimt two abdominal segments constricted at apex ; 

abdomen dark aeneous * . eoacim^ Cress. 

Abdomen normal. 

Teguke punctured j metathorax 8h<»rt, broad, 

. stronglv ironcate paiuMru^ JBob. 

Tegulse and metathorax normal. 

Mesothorax doll : dark bine-green .... Eob. 

Mesothorax doll : brassy ^en Smith, 

Mesothorax mcxre or less wny. 

’ , (I^bettaon says the mesothorax of pruimme is not shiny ; 

it Is BO in out Nw Mexico form, which otherwise agrees 
wilh the description, and which has been seen by Mr. Robert- 
- - son.) 

Face and metatliorax bluish or Miie-green. . pf^imaus, Bob. 

Face and metathorax hffassy gre®a Smith. 
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Of the species found in New* Mexico, it resembles only 
pruinosus. 


(6) Halictus meliloti^ sp. n. 

? . Length about 6^ millim. This very closely resembles 
fasciatus^ and is only to be distinguished by a comparative 
description : — 


fasciatus. 

Vertex more depressed, dark 
bluish, green, more coarsely punc- 
tured. 

Mesothorax dark bluisli green, 
median groove very distinct. 

Second submarginal cell but 
little higher than broad. 

Sculpture of enclosed space of 
metathorax rather coarser and a 
little more punctiform. 

Apical bands of first two seg- 
ments of abdomen distinct, though 
Interrupted in the middle. 


melilotu 

Vertex more rounded, strongly 
bronze-green or olive-green, more 
finely punctured. 

Mesothorax bronze-green or olive- 
green, median groove indistinct. 

^ Second submarginal very dis- 
tinctly higher than broad. 

Sculpture of enclosed space of 
metathorax consisting of very fine 
longitudinal grooves. 

Apical bands on first two seg- 
ments of abdomen hardly percep- 
tible, those on segments 3 and 4 
distinct. 


Hah. College Farm, Mesilla Valley, N.M., May 1, 1895 ; 
swept from Mdilotus indica. Of the New-Mexico species, 
meliloti resembles tripariiius^ but is at once distinguished by 
the colour and shape of the head. 


(7) Halictus semihrunneusj sp. n. 

$ . Length about 5 millim. Shiny ; head and thorax 
dark blue ; abdomen piceous, with the segments faintly testa- 
ceous at apical margins. Face broad, inner orbits nearly 
parallel, cheeks unarmed. Pubescence of head, thorax, and 
abdomen sparse, short, whitisk ; on abdomen largely covering 
the bases of the second and third and the whole dorsal surface 
of the fourth and fifth segments. Flagellum dark reddish 
brown . V ertex very finely punctate. M esothorax very shiny, 
with rather large but sparse punctures, median groove distinct* 
Scutellum shiny, sparsely punctured; postscutellum not 
tomentose. Upper portion of metathorax not enclosed by a 
raised line, very minutely roughened, very obscurely striatu- 
late. Abdomen impunctate. Legs dark, ordinary. Wings 
hyaline ; nervures and stigma pale honey-yellow ; third sub- 
marginal narrowed less than half to marginal. 

Hab. College Farm, Mesilla Valley, N.M. ; taken on the 

6 * 
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occasion of a meeting of the College Field Clubj April 27 j 

^^^is species might be confounded with the Sta. H, semi- 
cceruleus- but that differs in being larger, especiallj in the 
thorax in its more distinctly sculptured metathorax, its con- 
spicuous erect pale brownish hairs on postscutellum, its moie 
strongly and closely punctured mesothorax, its somewhat 
differently shaped head, with a green face, and its dark 

antennas. ^ rr •• 

Of other species, jET. reticulatus and S, aartii differ at once 
from semihrunnexia by the reticulated mesothorax ; H. apop- 
tosis^ a Florida species, is like semibi'unnem in lacking this 
reticulation, but it has the mesothorax only moderately shiny 
and its head and thorax are greenish. 

(8) Ealictus perdifficilisy sp. n. 

S . Length about 6^ millim. Head dark blue-green ; 
mesothorax and scutellum brassy green ; metathorax So dark 
blue as to be almost black. Abdomen piceous, apical margins 
of segments 2, 3, and 4 slightly testaceous. Pubescence of 
head and thorax sparse, thin, with a slightly yellowish tinge. 
Head moderately small; face not very broad, the portion 
between ocelli and antennae strongly and closely punctured ; 
^flagellum dark chocolate-brown, not at all yellowish. 

/M^othor^ minutely roughened and strongly and rather 
closdy punctured ; median groove very distinct. Scutellum 
strongly punctured; postscutellum with long subochraceous 
hmrs. Enclosure of metathorax rounded behind, not bounded 
a distinct line, rather strongly subreticulately wrinkled. 
Hides of metathorax with numerous whitish hairs. 

Legs dark, ordinary. Wings hyaline ; nervures and stigma 
pale honey-yellow ; suheostjd’ nervure black- Third sub- 
7 marginal not nan-owing one-half to marginal. 

Abdomen ptuinose , from short greyish- white pubescence, 
except dorsum of first and second segments, which are bare. 
First segment with very fine scattered punctures ; second 
s^nient with much closer punctures. The shape of the 
ialSomen is rather longer and more cylindrical than is usujJ. 

Eah Santa N.M*, July 4, 1804 (Ckll. 1228). 

, At first it seemed very diflacult to clearly separate perdiffi* 

. cifia from, its but scrutiny shows it to be dikinct. 

. From smi^tmeus it is recognized by its larger size, 
duU^ thorax, m^thor^ not so sparsely punctured and 
strongly ^een, Wd pranose abd^ 

^ E.prutnosUs has the abdomen firoader than that of per- 



dtfficilis and distinctly green ; the metathorax also is different 
and the punctuation of the first abdominal segment very 
much closer. H, Gressonii has the pubescence of the abdo- 
men pale fulvous and the metathorax blue-green. 

It may be added here that the altitude of Las Cruces is 
about 3800 feet, while that of Sta. Fe is 7000 feet. 

Las Cruces, New Mexico, U.S.A., 

May 2, 1896. 


XII. — On some Perichmtaa from the Eastern Archipelago 

collected hy Mr. Everett. By Frank E. Beddarb, M.A., 
F.E.S., and Sophie M. Fedarb. 

In the present paper we propose to describe some new species 
of Perichoetce from the East which were collected by Mr. Everett 
and kindly forwarded to one of us some months ago. 

Although there are nearly one hundred species of Perichceta 
known to science at the present time, the bulk of them being 
natives of the Oriental Eegion, the particular islands, viz. 
Borneo and Palawan, from which our specimens come have 
been but little investigated as regards the present group of 
animals. We were not, therefore, surprised to find that the 
majority of the species were new. In addition to the new 
species, the collection also contained the following, which 
have not been previously recorded from this part of the 
world ; — 

Pontoscolex coreihrurus (F. Miiller). Merabah, North 
Borneo. 

Megascolex armatus^ F. E. B. Padas Valley, North 
Borneo. 

Both these species are widely distributed forms. 

Perichceta Everettiy sp. n. 

The length of this species is about 300 millim. and the 
diameter at the widest part 12 millim. 

It has a marked reddish-purple colour dorsally. 

The clitellum occupies the segments xiv.-xvi. and is without 
setse. 

The male pores are separated by sixteen setae. 

The genital papillae are developed on segments xix.-xxi. 
There is a pair on each of these segments, long and narrow in 
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shape and placed just in front of the row of setsB. Their 
length is equivalent to about eight setae, and each papilla is 
separated from its fellow by about the same number of setse.^ 

The dorsal pores commence between segments xii. and xiii. 

The gizzard veiy exceptionally lies in segment viii., not 
extending into adjacent segments. The only other species of 
Perichmta in which a similar state of affairs has been hitherto 
recorded is P. pentacystis^ in which the gizzard lies also in 
segment viii. The intestine is entirely without the charac- 
teristic caeca of this genus. 

Septa iv./viii. and xi./xiv. are thickened. 

The last pair' of hearts are in segment xiii. 

The spermathecss are, as in P. Stelleri, very numerous. 
There are 12 and 17 in segments vi. and vii. respectively. 
Each spermatheca has a single diverticulum. There are a 
distinct pair of egg-sacs in segment xiv., which seem to be 
unusually large. A second pair in segment xiii. may be egg- 
sacs or may possibly be a posterior pair of sperm-sacs. The 
point was not definitely settled; but it appears that in some 
species there are a second pair of egg-sacs in segment xiii., 
while in others the same segment contains a pair of sperm- 
sacs. 

Udi. Mount Eina Balu. 


. PerichBta papiUataj sp. n. 

. The length is 500 millim., the diameter 7 millim.^ These 
measurements^ however, are probably not quite naturd, as 
the individual is much softened. 

The clitellum occupies, segments xiv.-xvi., and Is entirely 
without setae. 

The male pores a're separated by ten setae. 

On each ox the ten following segments is a pair of papillae, 
tying closer to the middle line than do the male pores, and in 
font of the Kne of setae of their segments. 

The dorsal pores commence between segments xii. and xiii. 
Th§ intestine has no cmca. 

Septa iv./viii. and ix./xiii, are thickened. 

. The, last hearts lie in segment xii. 

The spermrsacs are in segments xi. and xix. 

There Sixe a pair qf e^g-sacs in segment xiii. 

The sperinatfiecse lie in segments vi. and vii. There are 7 
in each segment/ Each has a small coiled diverticulum, 
ending in an oval sac, ' 
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The spermiducal glands extend through three segments. 
Their duct does not terminate in a dilated muscular sac. 

Hai. Merabahj N. Borneo. 

PerichcBia sarawacensis^ sp. n. 

The length of this species is about 300 millim., the diam- 
eter is 7 millim. ; the number of segments is 260. There 
was no pigment in the skin of the preserved specimens. 

The clitellum is as in the last two species. 

On each of segments xix.-xxii. are a pair of papillae, which 
are like those of P. papillata. 

' The dorsal pores commence between segments xii. and xiii. 
The intestine has no caeca. 

Septa v./viii. and x./xiv. are thickened. 

The last pair of hearts is in segment xiii. 

The sperm-sacs are in segments x., xi., and xii. 

The egg-sacs in segment xiii. 

The spermathecae are in segments vi. and vii.^ about 14 in 
each. Each spermatheca has a single diverticalum. 

The spermiducal glands are rather different, extending 
through three segments. 

This species, as will have been inferred from the descrip- 
tion, is somewhat intermediate between the last two. The 
internal structure is more like that of P, Everettij while the 
papillae are more like those of P. papillata^ though not so 
numerous. 

Hah. Sarawak, 

Perichceta Tcinahaluensis^ sp. n. 

The length of this species is 150 millim. and the diameter 
9 millim. Number of segments 200. The red coloration 
noticeable in P. Evei*etti also characterizes this species. The 
implantation of the sete is marked by white lines. 

The clitellum as in the last species. 

The male pores are separated by sixteen setae. 

On each of segments xix. and xx. is a single median 
papilla. On segment xxi. the left- half only of the papilla 
was developed. 

The dorsal pores commence between :ri. and xii. 

The .^zard is in segment viii. The intestine has no caeca. 
Septa v./viii, and x./xiv. are thickened. 

The last pair of hearts are in segment xii. 

Thesperni-sacs are in segments x., xl, and xii. 
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The egg-sacs lie in se^ent xiii. 

The spermathecse are in segments vi. and vii., 11 and 17 in 
each. 

The diverticula as in P. Everetti, 

The spermiducal glands are large and compact ; they are 
limited to one segment, but the bounding sepia are bulged 
out to make room for the gland. The duct has no terminal 
muscular sac. 

EaK Tamhurungare, Kina Balu, Borneo, at an altitude 
of 7700 feet. 


PerichcBta merahahensis^ sp. n. 

The length of this worm is 204 millim. and the diameter 
4 millim. It has 146 segments. 

The body-wall, when preserved, is extremely soft and partly 
transparent. The species shows a tendency to individual 
variation, especially in the size of the cseca, one individual 
having none. Out of twenty-nine adults one was deformed, 
having the right male pore in the normal position in segment 
xviii. and the left at xv., with the spermiducal gland corre- 
spondingly displaced. 

The clitellum extends from xiv.-xvi., and is without setae. 

The first dorsal pore lies between segments xi./xii. 

The male pores are close together and rather tumid, but no 
genital papilias are present. 

The gizzard lies in segments viii. and ix* 

The intestine commences in segment xv. 

. There are caeca in segment xxvu, which are quite small and 
insignificant. In some specimens they are most obscure and 
nearly empty; while one individual had apparently none 
whatever. 

The hearts are in segments xi.-xiii. 

The septa v./viii, .are much thickened. 

There are three pairs of spermathecse in segments vi., vii., 
and viii. The poach is of considerable size, and the duct 
short and stout. The diverticulum is single and small, and 
attached to the duct by a long delicate tube. 

.In segments x., xi., and xii. are three pairs of sperm-sacs, 
ap^ximately the same size. 

ovaries lie in, segment xiii. 

The spermiducal glands are tongue-shaped, cut up into 
s loose lol^ There is a large muscular sac in segment xviii., 
'' naiiowing into aduct inxix. The glandular part extends 
\firoin the {raterior end of segment xix. to the commencement 
^rf'xxii, , ’ \ ^ ^ , 

{ fioi. Padas Valley, N. Borneo. 
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PerieJiceta padasensts, sp. n. 

A stout worm ; length 280 millim., diameter 6 millim. ; 
96 segments. 

The clitellum occupies segments ziv.-xvL, not quite in- 
clusively. In preserved specimens it is very marked in 
colour, being much darker than the rest of the body. It has 
no setae. 

The male pores are very distinct, but not particularly 
tumid. They are separated by 10 setae {9 in some indi- 
viduals). There are no genital papillae. 

The dorsal pores commence between segments xii./xiii. 

The gizzard lies in segments viii. and ix. 

The intestine commences in segment xv. 

There is a pair of caeca originating in segment xxvii. and 
reaching forward through five segments, viz. as far as xxiii. 

The septa v./viii. are slightly thickened; those between 
v./vi. and vi./vii. in a specimen from Merabah had numerous 
processes arising from them, making them appear almost 
racemose. 

There are three large pairs' of hearts in segments xi., xii., 
and xiii. 

There are four pairs of spermathecaj in segments vi., vii., 
viii., and ix. The duct of each is large and wide and about as 
long as the pouch, which latter contains, in many instances, 
some whitish solid bodies, possibly spermatophores. The 
diverticula are very small, sometimes single, or, more fre- 
quently, two or three of graduated sizes springing from the 
same spot on the delicate tube that attaches them to the duct. 

The sperm-sacs are paired in segments x., xi., xii., and 
xiii. ; those in xi. and xii. are the largest, and each of these 
has a small process pointed towards the dorsal blood-vessel. 
These processes approach so closely to one another from the 
opposite sides that at first sight they seem joined. The 
pair of sacs in segment xiii. are very small indeed. 

The ovaries are in segment xiii. and the egg-sacs in xiv. 

The spermiducal glands are fan-^aped, cut up into two or 
three distinct lobes. They have a large muscular sac in 
segment xviii., while the glandular part spreads through 
xviii.-xvii. and partfy into xvi. 

Eeib. Merabah and Padas Valley. 
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XIII, — Notes on some of the Solifugas contained in the Collec- 
tion of the British Museum^ with Descriptions of new 
Species, By B. L Pocock:. 

[Plate IV.] 

Genns Galeobes. 

The species of this genus seem to me to be but little under- 
stood. That there is a large amount of variation in the 
genus can be observed by anyone who works through a mass 
of material from various loc^ities ; but it is very difficult to 
find the specific characters that obtain consistently in indi- 
viduals of all ages and both sexes. 

The adult males and females (at least of some species) 
appear to be recognizable by the following characters : — 

? . Head larger, to support the larger strongly toothed 
mandibles^ which have no flagellum and no spiniform hairs. 
Palpi shorter as compared with the width of the head and 
slighter ; legs also shorter, the tarsi of the fourth normally 
clothed below with simple hairs. Malleoli shorter and alto- 
gether smaller. The two halves of the genital operculum 
^larged and united across the middle line to form a single 
large Jilate. : There are^^no peculiar bacilliform hairs on the 

L . Read narroweir^ to supTOrt the smaller weakly toothed 
which are provid^' with, a flagellum and with a 
largepumber of erect spimform hairs to protect the flagdlum 
when at rest. Palpi longer and stouter. Legs longer ; tarsus 
bt the fouit:h clothed below with modified hairs. Malleoli 
longer and larger. The two halves of the genital operculum 
distinct, with two smaller plates appearing in the middle line 
between them. The fifth and often other sternal plates of the 
abdomen provided with modified bacilliform hairs, 

Male examples have been described without the hairs oh 
the fourth tarsi and on the abdomen. It is not certam, 
however, I suppose, that these male examples were mature. 
Mmeover, ^e^i^ape of these hairs has been used for distin- 
g;ui^hg species^, but an examination shows that in some 
iudividnals no two of the abdominal bacilliform hairs are alike, 
and that they vary du the same sternite from being short and 
stout to longj slender, and cylindrical. On the fourth tarsi, 
too, the hairs have sometimes blunt points, sometimes filiform 
poinm j but it seems highly pjrobable that the latter kind is 
tmusmnhed intb the former . simply by the process of wear. 
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Anyhow, it seems to me to be perfectly certain that the 
stout spines on the palpi of adults result from the fra^iture of 
hairs which in the young are long and filiform. 

In this paper 1 have ventiu*ed to establish several new 
species, basing them largely upon differences in colour and 
relative length of appendages and their segments. 

Galeodes harharus^ Lucas. 

Oaleodes barbarus, Lucas, Expl. Sci. Alg., Arachn. p. 270, pi. xviii. 
fig. 7. 

The British Museum has a single male example of this 
species. 

It may be recognized from the other males known to me 
by the presence of the shovel- or spoon-shaped spines on the' 
lower surface of the tarsi of the fourth leg and by the thick, 
flattened, and pointed spines on the lower surface of the fifth 
abdominal sternite. 

In his monograph of the species of this group Mons. Simon, 
as be has already pointed out, identified as the male of 
harbarus the male of another species, which appears to differ 
from that of lariarus in possessing long bacilliform spines on 
the fifth abdominal sternite and in having the tarsus of the 
foui'th leg clothed with normal setse. This latter species 
Mons. Simon described as G, occidentalis (ExpL Sci. Tunisie, 
Arachn. p. 44), hut in his comparative diagnosis of this and 
the male of harbarus he has fallen into the curious and 
puzzling error of ascribing the abdominal spines of harbarus 
to occidentalism and vice versd. This, at least, is the only 
explanation which reconciles his first statement about the 
male of occidentalism when he described it as harbaruSm with 
his subsequent one, when he recognized its specific distinctuess. 
Moreover, the male of harbarus that I have seen agrees with 
Simon’s last diagnosis of this species, if we make the necessary- 
alteration with regard to the nature of the abdominal spinel. 

Goieodes intrepidus (Sav. & Aud.), 

Bdpuqa intrepida, Savigny and Audouin, Aran, d^Egypte, p. 178, fiar. 8 
(1827) ; 0. Koch, Die Arachn. xv. p. 89, fig. 1479. , . 

Oaleodes scalark^ C. Koch, tom. cit. p, 87. 

Galeodes hiicopk€sus, id*' ibid, p, 88, 

Galeodes Bavignyim Simon, Ann. Soc. Ent. Er, 1879, p. 105. 

It seems to me to be in the highest degree probable that 
G. intrepidus of Savigny is referable to the same species as 
soalaris of C. Koch. So far as can be judged &om Savigny’s ^ 
fibres, his intrepidus differs from his araneoides (^arabs) in 
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being smaller and in having the hairy clothing of the legs 
thicker. Apart from colouring, these are, perhaps, the first 
distinctive characters to strike the eye. The colouring, 
however, is very different, %ntTep%d\is being provided with a 
continuous median dorsal black band, the sides of the abdo- 
men being clothed with white or yellow hairs, and the hairs 
on the distal segments of the legs and palpi being of a bright 
greenish yellow, those on the distal half of the appendages 
and on the head and mandibles being greyer. The spine- 
armature of the legs is as in arabs^ except that the spines are 
perhaps longer. Moreover, the lower surface of the tibia 
of the second^, third, and fourth legs is furnished with a few 
hairs which are markedly stouter than the rest, and the ante- 
rior spine at the distal end of the lower surface is considerably 
stouter, and there appear to be always three pairs of spines on 
the first tarsal of the second and third legs. In the male the 
tarsus of the fourth pair of legs is clothed beneath with 
ordinary slender setiform hairs, and the fifth (and sixth) sterna 
of the abdomen are furnished with slender bacilliform spines, 
as in arahs^ 

I need hardly add that Simon’s reason for changing the 
name inirepidus into Savignyi^ because Dufour wrongly 
identified one of his species as intrepidus, is utterly untenable. 
Birula^s Samgnyi (Zool. Anz. 1890, p, 206), from Turkestan, 
which ;has. six spines on the protarsus of the fourth leg, is 
probably dififerept from what I inirepidus^ as, 

indeed,, might Have beeil imagined from the locality. So, too, 
does Simon '8 sco/aWa, from Central Abyssinia, differ in having 
three pairs of spines confined to the distal half of the protarsus 
of the fourth leg. It resembles my specimens, however, in 
its small ocular tubercle ; and I am not inclined to lay v^iy 
much stress upon the presence of an extra spine upon the 
posterior side of the protarsus of the fourth leg, because there 
seqps to be a tendency in this species for hairs to become 
spiniform, and in two of the British Museum specimens, 
which otherwise do not seem recognizable from the rest of the 
examples of tntrepidus^ there are six spines on this protarsus, 
ibe additional one being, however, not a pair to the one that 
is nfinafry unpaired,, but occupying a corresponding position on 
ihe anterior surface, but newer the proximal end- One of the 
examples presenting this is a female from Oran, the other 
a mde without In. addition to these two, the 

Museum has another example (a female, without locality), 
three (two males, one female) from Aden, one (female) from 
Perim island, and two. (male and female) from the island of 
Shadwan in the Bed ; 
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Galeodes arabs^ C. Koch. 

Galeodes araneoides, Oliv. Voy. dans TEmp. Ottoman, voL vi. p. 804, 
Atlas, pi. xlii. fig. 3 (1807) ; Sav. & Aud. Descr. E^mte, Hist. mt. L 
pt. 4, p. 176, pi. viii. fig. 7 frc. (not araneoidea of Pafias). 

Galeodes ardbs, 0. Koch, Die Araehn. xv. p. 85 (1848). 

Gcdeodes Lucasii, L. Dufottr, M^m. Ac. Sci. St. PeSterahourg- xvii. p. 885, 
pi. ii. fig. 5 (1862). f » 

Galeodes arahs, araneoidea. and ? qrcecm, Butler, Tr. Ent. Soc. 1873, 
p. 418. 

Galeodes araneoides and grceeus^ Simon, Ann. Soc. Ent. Er. 1879, 
pp. 99, 100 (at least in part). 

This species is spread from S. Algeria (Dafour^s Lueasii)^ 
through Egypt, where it is evidently abundant, into Arabia. 
It also goes further to the north, spreading into Asia Minor. 

The British Museum has upwards of forty examples from 
the following localities: — Smyrna, Midian, Baghdad, Eu- 
phrates, El Tor (Red Sea), Egypt (various, spots), White 
Nile, Somali, Arabia, Aden, and Muscat. 

The colouring is very characteristic. The ground-tint is 
a pale whitish or reddish yellow, but the cephalic plate is 
fuscous on each side, and the mandibles are usually furnished 
above with two sfripes of the same colour; the tibia of the 
palpus is mostly fuscous, but its two ends retain their yellow 
tint, and the protarsus is furnished with a fuscous band in its 
proximal half, its proximal extremity, distal half as well as 
the tarsus, remaining yellow ; and, lastly, there is usually a 
median dorsal fuscous band, though not a continuous one, 
extending over the free thoracic segments to the end of the 
abdomen, and the femora of the legs are sometimes slightly 
infnscate. 

The spine-armature of the feet is normally as follows : — 

Second and third pair of legs : tibia^ 1 short superior distal 
spine, 2 inferior distal setiform spines ; protarsus^ 5 spines 
along posterior e(^e, 3 below in the distal half {i. e. a distal 
pair and 1 posterior spine before the parr) ; in the legs of the 
third pair the 6 posterior spines of the protarsus are arranged 
in two alternating rows, an upper of 3 and a lower of 2 ; 
tarsus^ 7 spines, a pair on the second segment, two pairs at 
the distal end of the first segment, and one anterior spine 
near the proximal end of this segment. 

Fourth pair of legs : without a superior distal spine; 

protarsus armed below with 5 spines (1 anterior near its 
middle, 2 at the distal end, and 2 midway between the single 
one and the distal ^air) ; tarsus armed below with 8 spines in 
four pairs (three pairs on the proximal segment and one pair 
on the second), the third segment being usually unarmed. 
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Guleodes hector^ sp. n. 

Closely allied to arcAs. 

The ground-colour rather redder^ the upperside of the 
mandibles more infuscate ; femur of palp very slightly infus- 
cate above distally; tibia marked above with a median 
fuscous band which extends from end to end ; protarsus and 
tarsus entirely fuscous above; legs uniformly reddish yellow 
or slightly infuscate; abdomen and free thoracic segments 
with a crescentic black spot on the middle of each tergum. 

Sjpine-armature of legs as in Q. arahs^ but the posterior 
proximal spine upon the first tarsal of the second and third 
legs more generally present than in arahs, 

(J . Spines on fifth abdominal sternite slender, long, cylin- 
drical, pointed distally, but scarcely narrowed at the base ; 
those on the fourth tarsus scarcely expanded mesially, but 
narrowed to a long hair-like process ; the malleoli, however, 
are much shorter, the heads smaller and with their points 
more rounded; the external one is not so long as the flagellum 
of the mandible. 

Measurements in millimetres of types ( ? ). — Total length of 
trunk 48, of coxal area 17 ; width of cephalic plate 10*5, of 
eye-tubercle 1'5; length* of mandible 14-2; palp 39, femur 
, 14, protarsns 10, tarsus 3; width of tibia and of 

prptkrjms 1 "8 ; ftn^h of fotirth lag 61*5. 

(J Total len^h think of coxal area 14; width of 
head 6^)8 ; length of inandMe i0*6, of flagellum altnost 4, of 
palp 43, femur 16'5, tibia 14, protarsus ll, tarsiis 3 ; length 
of fourth leg 53 ; length of external coxal bamdier 3, of 
handle 2, of head 2-5* * 

ioe. Smyrna; S. of Smyrna (JS, MacAndreio) ; Budrum, 
In Asia Minor [H.M.8^ ^ Supply^), 

This specif seems to come veiy near to the genuine 
G, araneoides of the Eussian steppes ; but since the latter 
species is unknown to me, I am unable to compare the two. 

It may he Te(X)gmzed from crabs by the colouring of its 
palpi, shorter legs, and the difiFerent shaped malleoli of the 
male. 

In ad^tion the female type described above, all the other 

specimens that I have seen are males. One of thessw ticketed 
AxaWai** is considerably larger than the one described, the 

' • In this and sll eases the of the mandible is along* its 
-sgeiawi from' its of mtieulation to the ape^ of the immov- 

fing. The^ tet of the sp^hdages are measuxed along the upper 
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head measuring 9*5 millim. in width, the mandible 13*5 long, 
and the whole trunk (with distended abdomen) 45 millim., 
the palp 51'5, and the fourth leg 65. The next largest male 
example from S. of Smyrna has the head measuring 9 millim. 
and the palp 50, mandible 13, flagellum 4, distal malleolus 4*5. 

A male of Qaleodes arabs which has the cephalic plate 
8 millim. wide, and is thus rather smaller than the above- 
mentioned example from the S. of Smyrna, giv-es the 
following measurements : — Length of mandible 11*5, of 
flagellum 3*5, of palp 53*5, of last leg 66*5, of external 
malleolus 6. This specimen well illustrates the most notable 
distinctive features of the males of the two species, the palpi 
and legs being considerably longer in arabs and the malleolus 
much longer as compared with the flagellum. 

Galeodes cyrus^ sp. n. 

(J. — Colour. Anterior third of cephalic plate fuscous, 
tubercle black; rest of the cephalothorax pale; mandibles 
furnished above with three longitudinal greenish-fuscous 
stripes, which coalesce before the base of the upper jaw into a 
continuous dark patch, extending externally to the base of 
the movable digit; palpi with the three distal segments 
completely blackish brown throughout, the rest of the ap- 
penclage and the legs clear yellow, with perhaps a suspicion 
of infuscation on the upperside of the femora ; abdomen a 
uniform dirty brown throughout (perhaps due to the colour 
of the food-contents). 

Cephalic region high, sloped upwards at about an angle of 
45°; the ocular tubercle very high and wide, the distance 
between the eyes about equalling a diameter, the frontal pro- 
cess low and rounded. 

Mandibles of average size for a male, flagellum normal; 
the lower digit armed with three teeth, the proximal the 
largest, the distal the next, the median close to the base of 
the distal ; the upper digit armed with an external row of 8 
smallish teeth, which vary a little in size, but are all very 
distinctly defined. 

Falpi very long and dender ; the femur considerably longer 
than the tiWa and twice and a half times the length of the 
width of the carapace, armed anteriorly and interiorly on its 
distal half with long, irregularly arranged, spiniform hairs ; 
tibia a little more than twice the width of the carapace, 
slender, cylindrical, furnished below with an external series 
of four spiniform hairs and an internal row of five ; between 
the tw6 rows there are other scattered and smaller spiniform 
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Lairs, of wLich the proximal, however, is as large as those of 

the lateral series. j 2 

Protarsus shorter than tibia, distally narrowed, armed 
normally below with five or six pairs of short fractured spines, 
the area between the spines thickly studded with hairs; 
tarsus long, much narrowed at the base. ^ ^ 

Legs long; second tibia armed distally and posteriorly with 
1 stout spine and below at its distal end with 2 setiform 
spines ; protarsus armed behind with a row of 5 stout longish 
spines and below with 3, a pair at the distal end and one 
posteriorunpaired spine further tip the segment; proximal tarsal 
armed with 4 spines, one submedian at its proximal end and 
three at its distal end, L 6. two constituting a pair and one 
posterior behind them ; distal tarsal armed with 3 spines, two 
in front and one behind. 

Third leg armed like the second, except that two of the five 
spines on the posterior side of the protarsus are lower, the 
series being thus broken up into two. 

Pmrth leg : protarsus armed with tlie normal 5 spines ; 
proximal tarsal with 6 spines in three pairs, the median tarsal 
with 4 spines in two pairs, and the distal tarsal with 2 spines 
in one pair ; the lower surface of this segment clothed with 
normal setse. The maUeoH long, the head with nearly 
straight distal edge, the handle fixed nearer its middle than in 
0,.aTdbs^ \ , 

' ^ cp.m&s,comppsed on each side of aT^ut twenty or 
a few inore spin^, separated, like the teeth of a rake ; inter- 
nally the seri^ is simple, externally above the main series 
there are some irregularly arranged smaller spines. The 
median aperture of the third pair of tracheae distinct. 

2Jo modified hairs on the posterior border of the fifth 
segment, 

Meamreimenis in millimetres , — ^Length of trunk 32, of the 
inferior coxal area 17*5; width of cephalic plate 8*5, length 
6*2 ; width of tubercle 2*6 ; length of mandible 11-5 ; length 
of palp (exclusive of coxa) 59, femur 22, tibia 20 (width 1*6), 
protarsus 14 (width 1), tarsus 3*5 (distal width 1) ; length of 
first leg 38j of second (including claw) 35*5, of third 48, of 
fourth 61^ length of distal hammer-shap^ organ 6'3, of 
handle 4, width pi head 5-5. 

Zo<J. Fao^ oil &ePersian Gulf {W, D, Guming). A single 
male example, probably not quite mature* 

This specks Offers from Cf. arabsin the colouring of its 
head, mandibles, palpi, and ? abdomen; in its more vertical 
. and less convex head. and larger tubercle; in having the 
proximal tarsal of the second and third legs armed with four 
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instead of five spines, and the distal tarsal with three instead 
of two spines ; and in having on the fourth leg the hairs of 
the tarsus normal, two pairs of spines instead of one pair upon 
the median tarsal, and one pair instead of none upon the 
distal tarsal, and in having the handle of the malleoli nearer 
the centre of the head. 

Oaleodes darius^ sp. n. 

? . Head, mandibles, and legs entirely lemon-yellow ; 
ocular tubercle black ; tibia and protarsus of palp fuscous ; 
tarsus and femur yellow; abdomen and thoracic segments 
pale, the tergal plates only very faintly infuscate. 

Measurements in millimetres, — ^Total length of trunk 41, 
width of head 12, of ocular tubercle 2‘5 ; length of mandible 
17, of palp 62^ its tibia 20, protarsus 15; of fourth leg 81, 
its protarsus 15*5. 

tioc, Fao, on the Persian Gulf {TV. D, Guming), 

Apart from its colouring, this species may be easily recog- 
nized from G, ardbs by the enormous length of its legs and 
palpi. For instance, in adult females of arabs the width of 
the carapace is about equal to the length of the protarsus of 
the palp or of the fourth leg; but in (?. darius the protarsi 
in question are far longer than the width of the head. The 
following measurements of an example of arabs from Muscat 
will illustrate the differences : — Total length 4d ; width of 
head 12*5, of ocular tubercle 2*6, of palp 49, its tibia 16, pro- 
tarsus 12; length of fourth leg 64, its protarsus 11*5, 

It may thus be seen that, although actually smaller in the 
head, (?• darius has the appendages actually considerably 
longer. 

It is possible that this species may prove to be the female 
of G, cyrus^ since the two come from the same locality. I 
refrain, however, from uniting them, on account of the differ- 
ence in colour that the two present and from the fact that 
the ocular tubercle is not unusually large in G, darius 
and the spine-armature of the feet is normal, except that 
the distal tarsal of the fourth foot has two spines upon it, as 
in Q, cabins, 

Galeodes citrinusj sp. n« 

Colour a rich lemon-yellow throughout, except for a faint 
median band down the back and very slight infuscation on 
the anterior edge of the cephalic shield; ocular tubercle 
pale sometimes in the middle. 

Legs em&ely pale ; palpi with femur and tarsus pale, but 
Ann. <6 Mag, Bxst. Ser. 6. Voh xvi. 6 



82 Mr. E. I. Pocock on some 

tibia aad protars us black from end to end, a fine yellow line 
merely marking the joint between them. 

Measurements in millimetres ^ Total length of 

trunk 40; width of head 10, of ocular tubercle 2 ; length of 
mandible 15, of palp 61, its tibia 20*5, protarsus 14*5, of 
fourth leg 73. 

$ (probably not quite mature). Total length of trunk 35 ; 
width of head 10, of ocular tubercle 2 ; length of mandible 15, 
of palp 46*5, its tibia 15, protarsus 11*5, fourth leg 59. 

Loc. Jask, in Persia, on the Gulf ot Oman, close^ to the 
confines of Beluchistan. Two young specimens obtained by 
Mr. B. T. Ffinch and four examples, including those describe 
above, collected by Mr. Butcher. 

Eesembling G, arals^ but having the tibim and protarsi of 
the palp more completely fuscous and the trunk and legs less 
so. In colouring it resembles G* darius^ but differs so 
markedly from it in the greater shortness of its legs, that it , 
is impossible without further evidence to regard the two as 
identical. 


Galeodes afgJianus^ sp. n. 

<J. — Colour » Carapace anteriorly infuscate; mandibles 
fiavous above ; palpi with femur infuscate in its distal half 
^ and tibia infoscat^ as in arahs^ but the protarsus and 
„tarsus Entirely fl^votiaj ahterior two pairs; of legs fiavous; 
third pair with femur infuscate, fourth pair absent ; (abdomen 
^ discoloured)^ , 

FhffeUum of mandibles with its basal cylindrical part 
much shorter than its distal expanded part, as in the Indian 
G.fotalis; the lower jaw of the mandible with 3 small teeth 
between the two primary teeth on the right side and two on 
the left; on the latter, however, the space remains where 
&e third tooth has been. 

The second and third legs like those of ff. arabs^ except 
that there are 8 spines on the tarsi instead of 7, the posterior 
spine, of the first pair being retained. 

MaUeoli not certainly distinguishable from those of 
G.orabs, 

. M&isurements tn millimetres , — Total length of trunk 34 ; 
length of head 6'6, width 9 ; length of mandible 18*5, of palp 
54'6, its tibia 18*5, protarsus 13*5. 

Between ^etta and Eandahar. A single male 
specimen presented by Col. Godwin- Ansten. 

T his species difibrs &oiBr .araneoides, cctsj>iu8f arabs^ and 
orientalis in having the. protarshs .and tarsus of the palpi 
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entirely pale, while the tibia and femur are infuscate, as in 
those species. 


Genus Solptoa. 

Solpuga ferox^ sp. n. (PI- IV- fig. 3.) 

? . — Colour, Cephalic plate, mandibles, and appendages 
reddish yellow ; abdominal terga pale yellow, the membrane 
at the sides of the plates and between them slightly infuscate - 

Cephalic plate in width a little greater than the length of 
the tibia of the .palpus and a little less than the length of the 
tarsus and protarsus of that appendage ; width of ocular 
tubercle about equalling the length of the tarsus of palp ; 
distance between eyes less than a diameter. 

Mandibles furnished inside with nine or ten ridges, which 
inferiorly decrease in length ; the upper jaw armed distally 
with 3 large conical subequal teeth, between the second and 
third of which there are two smaller teeth, of which the poste- 
rior is much larger than the anterior ; this jaw is armed^ behind 
with an external series consisting of 4 teeth and an internal 
consisting of 3, of which the anterior is long and stout ; lower 
jaw armed with 3 teeth, of which the first and third are sub- 
^qual, and the second situated upon the base of the third 
mall. 

PaZpz moderately long and slender ; femur furnished below 
with long setm ; tibia also furnished below with long setae 
and thickly clothed above and below with short erect hairs ; 
protarsus, which is attenuate in its distal half, clothed like the 
tibia, but its lower surface is furnished with a number ot 
erect short truncate hairs, which may have resulted from the 
breaking of the long setss. 

Legs of first pair clothed with short close-set hairs and 
long slender setae ; those of second pair covered with fine hairs 
above, and on the lower surface of the tibia with setas which 
increase in stoutness towards the distal end of ^ the segment, 
the distal pair being stont and spiniform; this segment is 
armed above with a single stout aistal spine ; the protarsus 
armed above with five strong spines and below in its distal 
half with two spines behind and three in front ; tarsus armed 
below with seven pairs of spines — four pairs on the first and 
one pair upon the second, third, and fourth segments, ot which 
those of the third to fifth pairs are the strongest ; third teg 
resembling the second, except that there are two spines on 
tlie npperside of the tibia, and the interval between' the third 
and fourth spines on the upperside of the protarsus is greater 
than in the second leg, and the segment is armed below with 
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six spines in three pairs ; on the fourth leg the protarsus is 
armed below with three s(>ines behind and five in front ; tarsus 
armed below with ten pairs of spines, those from 1 to 7 on 
each side gradually increasing in strength up to the seventh ; 
tibia of this appendage longer than the protarsus, but a little 
shorter than width of the cephalic plate. Malleoli short. 
Inner angles of the two halves of the genital operculum 
convexly rounded, the posterior border of each half at right 
angles to the median groove. 

(J . Resembling female in colour ; a little smaller, but with 
legs much longer as compared with width of head, i. a* the 
tibia and protarsus of palp and fourth leg greater than width 
of head ; protarsus of palp scopulate beneath. Upperside of 
head-plate and of mandible furnished with a small number of 
stout spiniform setse. Dentition of the mandibles very much 
as in the female, except that the distance between the second 
and third large fangs of the upper jaw is greater and the 
anterior of the two small denticles which occupy this space is 
considerably removed from the posterior. Moreover, owing 
to the shortness of the terminal fang, the first tooth is closer 
to its apex than in the female ; and, lastly, upon the upper- 
side of the terminal fang and close to the base of the re- 
curved portion of the fla^Uum there is an additional 
forwardly dirccted toot^ The proximal portion of the 
thjb^iece that^is attached to the mandible and 
tie«>^twaxds, high ; and.xounded^ the remaining part, t. 6. 
the'recuTved portion, Is very short, broad, flattened, narrower 
at the ba$e> pointed at the apex, not projecting backwards 
b^ond the point of origin of the basal portion. On the bmkx 
side of the apex there is an extra small tooth. > 
Measurements in millimeires * — ? . Total length from ocular 
tuberde to anus 31-5; length of head 7*3, width 9*8, . width 
of ocular tuberde 2’2 ; length of mandible 13, of palp 31, its 
tibia 9-8, piotarsus and tarsus 10*8 ; of fourth leg 46'6, its 
tibia 8‘8, its protarsus 8 ’6. . 

Width of head 7*5, length 6; width of tubercle 1*8: 
I^gth of mandible 9*5, of palp 34*6, its tibia 11, tarsus and 
protarsus ll''2i length of fourth leg 49, its tibia 9*6, pro- 
taiiBUS 9*3. : . ' ^ 

■ ioa, Port Elizabeth {L L. Dr^e). 

^ Bi^guga paluiicohi sp. n. (PI. IV. fig. 4.) 

? , Besembling in colour, a. a. in having the limbs, 

, head, &c.,of a uniform reddish yellow; the femur of the 
fourth leg, however, is lightly mfoscate in its distal half, and 
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the tergal plates of the abdomen are a shade darker than the 
lateral membrane. 

Ocular tulercle very slightly smaller than in S. ferox; 
stracture of mandibles the same. Palpi and legs longer, the 
tibia of palp being distinctly longer than the width of the 
cephalic plate, which is only very slightly wider than the 
tibia or patella of the fourth leg. Spine-armature of legs as 
in feTox\ the spine on the posterior side of the lower 
surface of the third tarsal segment of the second and third 
pairs of legs is very generally absent. 

Genital operculum with its posterior border a little more 
convex than in ferox ; its two halves distinctly more thickly 
chitinized. 

. Smaller than female, but with much longer legs (cf. 
measurements) \ the femur, tibia, and protarsus of the pmp, 
the femora of the third and fourth legs, and the tibia of the 
fourth as well, lightly infuscate. Malleoli long. 

Mandibles : teeth numerically the same as in the female^ 
the two small ones on the upper jaw which lie between the 
second and third of the large ones are subequal, conical, and 
evenly spaced ; the fiagellum has the bulbous portion high 
and black, the distal recurved portion is stout at the base but 
veiy short, its apex, which is truncate and pubescent, not 
projecting posteriorly beyond the point of origin of the basal 
piece. 

Measurement in millimetres, — $ . Total length 37 ; length 
of cephalic plate 7*2, width 10 ; width of tubercle 2 ; length 
of mandible 13, of palp 34, its tibia 11 ; protai-sus and tarsus 
11-8 ; fourth leg about 53, its tibia and protarsos about 9*8. 

cJ . Total length 34 ; length of cephalic plate 7‘5, width 
8'5, of tubercle 2 ; length of mandible 9*8, of palp 43’5, its 
tibia 14'6 ; protarsus and tarsus 14*2, of fourth leg 63, of its 
tibia 12*8, protarsus 13. 

Loc. Lake Nyasa (Universities’ Mission), and Zomba, 
south of Lake Nyasa {H. Johnson). 

The female, of which the measurements are given above, is 
not by any means the largest in the Museum collection. One 
sent by Miss Woodward from Lake Nyasa has the trunk 
46 millim. long and the cephalic plate 11*5 millim. wide; the 
legs and palps are correspondingly longer, the proportion of 
the segments remaining the same. 

Of all the species that have been hitherto described, this 
new one appears to be most n^rly related to S. merope of 
Simon, from Zanzibar. The latter, however, seems to be 
smaller, seeing that the length given for several females is 
only 26 millim. ; moreover, the cephalothorax and chelicerse 
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are said to be a more or less obscure olivaceous browu, and 
the tibia of the palp lightly infuscate above. I can find no 
other satisfactoiy differential characters. The ma le of merope 
is undescribed. 

I have only seen two males of my species, one from Lake 
Nyasa and the other from Zomba. The former is dry, and 
I have consequently been compelled to take my measure- 
ments from the latter, which differs in having the femora and 
tibisB of the legs more distinctly fuscous. The flagellum of 
the male of this species seems to resemble in its shortness that 
of 8. massa of Earsch, which is presumably from nearly the 
same locality. In 8* niassa^ however, the flagellum is rather 
longer, distally pointed, and dentate near the base. 

Solpuga Keyserlingii^ sp. n. (PI. IV. fig. 5.) 

Colour* Head, mandibles, palpi, and legs flavous; free 
thoracic segments and abdomen fusco- olivaceous. 

' Head flattish, nearly as long as wide, tubercle large. 

Legs and palpi long, the latter normally robust, with its 
tifaial segment as long as the tarsus and protarsus and nearly 
twice the vridth of the head ; tibia of fourth leg a little shorter 
than that of the talpus. 

Mandibles witn the internal ridges about twice as long as 
ia Sm padudi^ld* , < The teriminal fang long, curved, pointed, 
J slander,' with; bne smaH tooth just in front of the third 
large fang. Slagdhm witt its basal part lowland short, the 
recurved part rather short, not extending half across the 
'distance between its point of, origin and the base of the upper 
surface of the mandible ; slender throughout, but gradually 
pointed towards the apex, which is sinuate. 

Measuremmis in millimetres . — ^Length of trunk 28, of head 
6'6 ; width of head 7*6, of ocular tubercle 2 ; length of man- 
dible 10“5, of palp 43, its tibia 13-5 ; of protarsus and tarsus 
13-8 j of fourth leg 62, its tibia 12-4, protarsus 11*9. 

Xoe* — — ? ^ A single male example belonging to the kte 
Count Keyserling^^s collection. 

Apart from the veiy obvious distinctions between this 
species and the preceding two which is supplied by the form 
, of the flagellum^ it may be recognized easily from the male of 
&/e«>arby the greater length of its legs and palpi, relatively 
longer heSd, wider peular tubercle, longer mandible, &c. In 
length of palpi and legs it more resembles 8* paludicola ; but 
although the head is actualljj narrower in K^serlingii^ the 
ocular tubmcle is ihe same size and the mandible distinctly 
* longer, owing to the greater; length of its terminal fang. ^ 
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Of the previously described species, which are unknown to 
me, it perhaps approaches the Algerian 5. aciculata in the 
structure of its mandibles. The latter, however, has the 
basal portion of the flagellum very high, the terminal portion 
more elevated in consequence, and the terminal fang of the 
upper jaw short. It may also be allied to S. Sckweinfurthi 
of Karsch. 

Solpuga Monteiri^ sp. n. (PI. IV. fig. 6.) 

$ . Colour entirely pale except for indications of blackness 
upon the cephalic plate. 

Allied to female of ferow^ but with legs and palpi rela- 
tively shorter and stouter ; cephalic plate equalling in width 
the length of the tibia of the palp, tibia of palp equalling the 
protarsus and tarsus taken together; the latter clothed below 
with soft hairs and not presenting those short, erect, truncate 
hairs which are observable in S.jkrow. 

. Head and mandibles infuscate above ; head about as 
wide as long, its anterior border produced forwards, tubercle 
lar^. Mandibles with the internal ridges longish, as in 
S. Keyserlingii ; terminal fang of the upper jaw rather short, 
slightly curved at the apex, the two anterior teeth well 
developed and sharp, followed by two minute and separated 
denticles ; jlagellum with its basal portion low, mostly pale ; 
distal portion, which begins to take its backward curve on a 
level with the second tooth of the upper jaw, very long and 
slender, projecting backwards past the ocular tubercle, slightly 
sinuate in its distal third. Palpi longish and robust {cf. 
measurements). 

Measurements in millimetres. — Adult ? . Total length 
(abdomen small) 33 ; width of head 12, length 9 ; width of 
tubercle 2’5 ; length of mandible 16’6, of palp 38, its tibia 12, 
protarsus and tarsus 12*2 ; length of fourth leg 56, of tibia 
ID’S, of protarsus 10. 

. Total length 30, of head 7, width of head 7, mdth of 
tubercle 2; length of mandible 10; palp 36, its tibia 11’5, 
protarsus and tarsus 11‘3 ; of fourth leg 52*5, its tibia 10. 

Log. Delagoa Bay {Mrsi Monteiro). 

A third specimen, a female measuring, with distended 
abdomen, 33 millim., but with the bead about 7*8 millim. 
wide, has the palpi relatively longer, the tibia being 8*6, and 
therefore noticeably longer than the width of the head j the 
latter, too, is distinctly fuscous above; moreover, the free 
thoracic segments and the abdominal dorsal plates are lightly 
infuscate. 
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Apart from the form of tlio fla.jg6llTim^ the male of this 
species may be recognized from the male of KeyserUngii and 
oipaludicola by its longer head, shorter legs and palpi. 

The female is harder to discriminate. 

In the structure of its flagellum the male approaches 8. cheli- 
oornis of Licht. and Herbst (syuSata, Koch), a species which 
is unknown to me. But the three figures that have been 
published of the mandible of that species agree at least in one 
respect, namely in showing that the recurved portion of the 
flagellum starts a long distance behind the apex of the upper 
jaw. 

Sdlpvga nigrescenSi sp, n. 

ColouT black or very deep green throughout, hairs on abdo- 
men and the long ones on the appendages reddish ; the genital 
operculum pale in the middle ; coxal racquets also entirely 
pale. 

In general structure this species resembles 8. feroxy but, 
apart from colour, certain other differential characters may 
be made out. The ocular tubercle is smaller [cf. measure- 
ments) and the legs and palpi are shorter, i. e. the protarsus 
and tarsus of the palp are shorter than the width of the 
, cephalic plate, whereas in f&roit they are longer ; so, too, 
ate the tibia ot the palp and the tibia and protarsus of the 
I fi>^h leg more noticeably shorty than, the width of the 
<»phi8|lfc!:pljrf and, lastly, the posterior 

bcflrdiers of the twdliaves of the genital operculum are more 
>ctavex 

in miUimetreSn^^oitA length of trunk 34, of 
head 6*7 ; width of head 10, of ocular tubercle 1'6; length of 
mandible 13, of palp 26"5, its tibia 8, protarsus and tarsus 9*2 j 
of fourth leg 42, its tibia and protarsus about 8. 

Loo* Lower Zambesi Grant). 

The above measurements show that, although the cephalic 
plate of 8. nigresoens is actually slightly wider than that of 
S.JkroXy the ocular tubercle is noticeably narrower, and the 
: s^ments of the palpi and legs noticeably shorter. 

Saljfiiga Butleri^ sp. n. 

CW»»r example). Head,, mandibles, legs, and 
. pal|a ; abdomen pale. 

Ct^kalik piaia net veiy high, eqttalling in width the pro- 
■ tmns of the fourth, leg, bat noticeably less in width than the 
tibia of the foozlh ;ahd the tibia and protarsBs and tarsus of 
the palpus. Oeuior iiOerde lo^^ moderately wide. Mh n- 
rf»Me»:?irith tbeaf dentition as in.&^ro®, *. e, with t\rosm^l 
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teeth between the second and third large teeth of the upper 
law. Palpi slender, longish ; tibia slightly shorter than the 
tarsus and protarsas together, the latter thickly clothed 
beneath with longish hairs. 

Legs longish (cf. measurements). 

Genital operculum with the posterior borders of its two 
halves lightly convex, the inner angle not thickened and 
produced. 

Measurements in millimetres. — Total length of trunk 54, of 
head 8*5 ; width of head 11*5, of ocular tubercle 2*5 ; length 
of mandible 18; tibia of palp 14*6, its protarsus and tarsus 
16 ; tibia of fourth leg 14, protarsus 12. 

Loc. Congo. 

In the black colouring of its legs, palpi, mandibles, and 
head-plate this species resembles o. nigrescem ; it appears, 
however, to differ in having the abdomen pale and the head 
much narrower as compared with the length of the palpi and 
legs. 

The type of the species is the exa^le from the Congo 
referred by Mr. Butler to 8. lethalis of Koch. 

Solpuga hostilis (White). (PI. IV. fig, 7.) 

Sdpuga hoatilis (White), Appendix to Methuen’s ‘ life in the Wilder* 
ness/ p. 317, pL ii. fig, 6 (1846). 

This species, of which there are two ( (? $ ) typical ex- 
amples in the British Museum, seems to me to be identical 
with those that Simon has described as 8. setifera of Olivier. 
But since there is very little evidence that it is setifera of 
Olivier, I prefer to retain the name that White applied to it. 

In the male the upper jaw of the mandible is slightly 
depressed proximally, with the apex a little upturned ; on its 
lower edge there are two small equal teeth a little behind the 
apex ; these teeth are followed by a concave toothless area, 
behind which come the normal double series, but the first 
tooth of the inner series is enormously long and conical ; on 
the lower jaw the three teeth are small, ei*ect, sharp, and 
situated far behind the middle of the blade, the distal half of 
which is very long and curved ; the flagellum has a high 
basal piece, and the slender portion runs forwards nearly to 
the apex of the fang before cutving sharply backwards to 
terminate at a point beyond the ocular tubercle on the cara- 
pace. 

Simonas figure difiers from the structure here described in 
showing the distal teeth on the upper jaw larger and the 
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first tooth of the posterior series small ; moreover, the apex 
of the terminal fang is directed downwards. 

In the female there is only one small tooth between the 
second and third large ones on the upper jaw, and the poste- 
rior angles of the genital operculum are produced. The head, 
mandibles, legs, and palpi are brownish or yellowish red, and 
there is a dark stripe down the middle of the back, which 
becomes black towards the hinder end. 

Some of the measurements of the two species are as 
follows : — 

$ . Length (abdomen shrivelled) 20 ; length of head-plate 
5*5, width 7*5, of tubercle 1*2 ; length of mandible 10*5 ; 
tibia of palp 7 ; protarsus and tarsus 7*6 ; tibia of fourth leg 
7"5, protarsus 6*5. 

^ . Width of head 6, length 5 ; length of mandible 9 ; 
tibia of palp 9*3, protarsus and tarsus (noticeably curved) 9*8 ; 
tibia of fourth leg 9, protarsus 7‘5. 

Loc. “ S. Africa, near the tropic of Capricorn.” 

The male example of this species is the one that Mr. Butler 
identified as & chelicomis. 

Solpiiga Derliana^ sp. n. (PI. IV. fig. 8.) 

^S^juhida^ Koeh, Butler,, Tr, Ent. Soc. 1873, p. 421. 

, Colour (dry) rufo-fuscous, with a dark' median dorsal 
band, post^orly: on the abdomen; clothed with 

white hairs; the palpi, and legs of the fourth pair become 
nearly black distaliy. 

Head ^ wide, as the length of the protarsus of the fourth 
leg, but shorter than the tibia of the palp. Mandible much 
resembling that of 8. hostilisy but with the upper jaw 
straighter, extending further beyond the flagellum, not or 
scarcely toothed oU its inner side ; on the lower jaw the teeth 
axe larger, conical, and more to the front ; the first, moreover 
is on both sides small and apically bifid, somewhat as Karscb 
has described for S. scopulata; the flagellum does not 
appoach so near the apex of the jaw as in hostilis^ and 
curving more sha^ly backwards, f afis to reach the edge of 
the carapace. 

, The palpi have the protaraus less bowed than in hostilis. 
and the scopula is composed of red hairs, and not of grey 
ones, as in that species. . ^ ^ 

Mmmrem&tits in millimetres . — Total length 25: width of 
head 7:6, length 6; length of mandible 10*5, of tibia of 
|«ilp 8-5, protarsus and tarsus 9-, tibia of fourth leg 8 
protarsus 7*5, © f 
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Loc. Interior of S. Afnca {Earl of Derby). 

The above-given measurements show that this species 
further dififers from hostilis in having the legs shorter as com- 
pared with the width of the cephalic plate. 

In the structure of its mandibles it seems to approach 
S. jjrorfttcto of Karsch (=i> 2 ncto (C. Koch), Simon); but the 
teeth on the lower jaw of the mandible are more to the front, 
the curvature of the flagellum is much more abrupt, the upper 
jaw projects further in front of it and is not hooked at the 
apex. 

Solpuga Marshalli^ sp. n. (PL IV. figs. 9, 9 a,) 

(J . Colour of head, mandibles, palpi, and anterior three 

f )airs of legs reddish brown ; the distal segments of the fourth 
eg, i. e. from the tibia to the tarsus, black ; abdomen with a 
broad median black band, which spreads in front on to the 
posterior thoracic segments, clothed at the sides with long 
yellowish-white hairs. 

Head exceeding in width the length of the protarsus of 
palp, but shorter than tarsus and protarsus taken together^ 
Mandible with upper fang straight and parallel-sided from 
base to point, where, in addition to the terminal fang, it is 
armed with two blunt teeth ; flagellum almost as in 5. hoatilis^ 
White, but rising from an upstanding semicircular plate and 
running forwards almost up to the apex of the fang, then 
turning abruptly backwards and terminating in a slightly 
upcurled point above the ocular tubercle. 

Palpi short and moderately robust; the protarsus much 
less strongly bowed than in hostilis. 

Measurements in millimetres. — Total length of trunk 21 j 
width of head 5 ; length of mandible 9, of palp 22, of its 
tibia 7, tarsus and protarsus 7 ; length of fourth leg 36, its 
tibia 7'2, protarsus 6*2. 

Log. Fort Salisbury (Mashonaland) . A single specimen 
obtained by Mr. Q*. A. K. Marshall, to whom I have great 
pleasure in dedicating the species. 

This species is nearly allied to S. hostilis and derhiana^ but 
may be recognized from both by the form of its mandibles. 

Genus Ehax. 

Rhax miranda^ sp. n. (PI. IV. fig. 1.) 

^ , — Colour. Head black, with a small yellow spot on each 
side near the ends of the anterior border ; mandibles entirely 
black; posterior two thoracic segments yellowish white; 
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anterior nine tergal plates of abdomen yellowish white ; the 
sides of the abdominal segments and the entire anal segment 
black, lower surface of abdomen yellow in front, black poste- 
riorly ; palpi and legs clear reddish yellow, with the coxa, 
trochanter, and protarsus and tarsus of palp black, and the 
tarsus and distal end of .protarsus of legs of first pair also 
black ; edge of the malleoli blackish. 

Ocular tubercle oval, flattish, without accessory setae ; the 
surface between the eyes flat, not snlcate, and about equalling 
an eye’s diameter in width. Mandibles with the terminal fangs 
only moderately long ; the anterior denticle on the lower jaw 
very minute. Protarsus of palp and of first leg normally 
spined 5 no spines on tarsal segment of palp ; tibia of palp 
longer than protarsus and tarsus ; tarsus of fourth segment 
provided only with setiform spines. marked with a few 

spines. 

? . Larger than male, with abdomen enormously distended, 
and difiering in the usual sexual characters. 

Measurements in millimetres , — Total length of trunk 
28*5, of abdomen 17, of head 5, of mandible ll' 8 j width of 
head 8*5 ; length of palp 18’5, of fourth leg 26‘5. 

$ . Total length 63, of abdomen 50, of head 6 * 8 ; width 
of head 11*5 ; length of mandible 15*6, of palp 22, of fourth 
feg27*6. 

V/Loc.; Gambia. Two^ample^ {(J ?),. collected and pre- 
"sent^d'by .Sir Ai Molofie^^^ 

The lp(»lity of this species is of pectdiar interest, inasmuch 
as it is, BO far. as is at present knbwn, the most southern limit 
for the genus jSJoa? on the west cotet of Africa. The species 
itself seems to be most nearly related to the Nubian & ndano- 
cephala of Simon, which is unknown to me. ; The following 
diflerential characters, however, may be, recognized from 
Simon’s description: — In S. melanoc^hald the thoracic 
segments are mesially brown, and the protarsus of the first 
leg is entirely black ; moreover, the ocular tubercle is said to 
be nearly ^round and mesially striate. In -B. the 

thoracic, segments are pale, the protarsos of the iiet leg 
blackish omy distallyj the ocular tubercle is oval and not 
striate*;\ 

It also" clo^iy resembles in colour the Transcaspian 
S. bandit f Oi which the British Museum has two ex- 
amples^ but in B. Efflandti the median dorsal pale stripe on 
the aMomen narrows anteriorly upon the first tergite, w not 
directly continuouB with , the white of the thoracic segments 
expahds towards the posterior end, and extends on to the 
tenth or anni segment^ whereas in mirmda this stripe is 
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parallel>sided, extends only to the ninth segment, and is 
anteriorly continuous ■with the white of the thoracic segments. 

Bheut ornata, sp. n. (PI. IV. figs. 2, 2 a.) 

Colour. black, yellow along the antero-lateral border ; 
mandibles fulvous above, infuscate externally ; thoracic seg- 
ments behind the head white ; first, second, and third abdo- 
minal terga black ; fourth yellow ; fifth yellow in the middle, 
black at the sides ; sixth and seventh black ; eighth and ninth 
yellow; tenth black; sides and lower surface of abdomen 
brownish ; legs and palpi yellow, ringed with black, palp 
with a band round the femur and another round the tibia ; 
tarsus and distal half of protarsus also black; first leg with a 
black ring round the femur, tarsus deep brown ; second and 
third legs also with a ring round the femur ; fourth leg with 
a black spot on the lower side of the femur. 

Ocular tubercle without tidditional setse. 

Mandibles powerful, the anterior denticle on the movable 
digit far in advance of the posterior; on the immovable digit 
there is a wide space between the second and third teeth ; me 
terminal fangs of both digits long and slender. 

Legs and palpi slender and longish ; tibia of palp consider- 
ably longer than the protarsus and tarsus, the latter unarmed 
beneath, the protarsns, like that of the legs of the first pair, 
normally spined below. Spine-armature of the remaining 
legs also normal, but the spines prolonged distally into seti- 
form terminations ; coxss of the first, second, and third legs 
armed below with a pair of spines set transversely (when the 
spines have been broken ofiT, their situation may be easily 
recognized by the scars). 

Measurements in millimetres. — ^Total length of body, from 
ocular tubercle to anus, 30; length of abdomen 17’5, of 
head 7 ; width of head 12 ; length of mandible 18, of palp 25, 
of its tibia 9'3, protarsus and tai-sus 7*5, of fourth leg 35. 

Log. Mombasa. A single male example. 

Somewhat resembling the male of Bhax term^ of Karsch, 
judging from the description of the latter, Wt certainly 
difiering in having black markings on the appendages, white 
thoracic segments, and the fourth and fifth abdomtnal terga 
pale above ; moreover, the structure of the mandible is quite 
different in the two species (compare figures). 
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Genus Gluvia, 

Gluvia ntgrimanus^ sp. n, (PI. IV . fig. 10.) 

Colour entirely pale yellow, except for the black ocular 
tubercle, the blackish fangs, and the dense black protarsus 
and tarsus of the palp, this segment, counting them as one, 
being only pale-coloured quite at its proximal and distal 
extremity. 

Carapace with its anterior border lightly concave in the 
middle, owing to the slight forward production of the mem- 
brane of the Tatei-al portion in advance of the buttress which 
supports the mandible. 

Ocular tubercle hairy behind and in front, two of the 
anterior setae longer than the rest. 

Mandibles smooth above at the base, then strongly elevated 
before the base of the fang, armed above and externally with 
stout spiniform hairs and internally above at the base with a 
tuft of short hairs, and distally with a tuft of straight, long, 
thin hairs extending along the inner side of the upper fang 
as far as its apex ; the upper fang rising abruptly from its 
base directed outwards and downwards, its upper edge nearly 
straight, only slightly depressed towards the apex, its inner 
edge entirely unarmed, carinate, and very lightly sinuate, the 
vertical area lying between the bases of the two fangs 
un^^ed ahqye, but furnished below with an external series 
of four teeth and an internal of three, the upper on each side 
being mudi larger than the rest, which gradually decrease in 
size I lower jaw furnished with two teeth only in its proximal 
half, one very large, the other much smaller and situated 
j^steriorly bn the inner side of the large tooth ; the area in 
front of the large tooth slightly elevated. 

Palpi longish and slender ; femur and tibia spinous inter- 
ndly I protarsns and tarsus distinctly arcuate, closely hairy, 
but not spined. 

, Legs long and slender. 

Measurements in millimetres ^ — ^Total length of trunk 24; 
width of head 7, length 6 ; width of tubercle 1 j length of 
mandible 9, of palp 26*5, its tibia 9'2, protarsus and tarsus 
8‘6 of fourth leg 84. 

j&oc., — : — ? (probably Meshed, Afghanistan; obtained by 
the Afghan Delimitation Commission).. 

In colouring and structure of its mandibles this species 
approaches G. inagtm (Hancock), from Texas; but the 
latter h^ upper jaw of the mandible cylindrical, and not 
carinate below ; the lower jaw is strongly curved distally, 
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with its large fang recurved ; the protarsus of the palp , too, 
has spines mixed up with the hairs of its lower surface, 
and is less arcuate. Moreover, all the appendages are stouter 
and 'shorter. 


Oluvia toltecay sp. n. 

(Preliminary description.) 

(J. — Colour. Head ferruginous, anteriorly inf uscate ; free 
thoracic segments and abdomen black above, clothed with 
white hairs ; appendages of a uniform pale ferruginous tint, 
only lightly infuscate. 

Mandate as in G. nigrimanus^ except that the superior 
edge of the upper fang follows the slope of the basal portion 
and the lower edge is less carinate; the area just above the 
joint of the lower fang armed with two series of teeth, of 
which the outer consists of five and a series of minute den- 
ticles and the inner of five ; the lower jaw armed with two 
large teeth and two small ones between them. Palpi un- 
spined, furnished with long hairs. 

Loc. Mexico. A single male example. 

Paracleobis, nom. nov. 

ssG/uvia, Simon, Ann. Soc. Ent. Fr. 1379, p. 127 not Qluoia 
0. Koch, Arch. Nat. 1842, p. 355, and Die Arachn. zv. p. 95. 

Since none of the species referred by 0. Koch to Qluvia 
are genetically identical with those that Simon referred to 
this genus, it is clear that the latter are nameless. 

I propose that Paraoleobis be established for their reception, 
with the Spanish species dorsalis^ Latr., as the type ; and, 
since Mons. Simon recharacterized Gluvia as Datames^ the 
two must be regarded as synonyms, Gluvia having the 
priority. 


Parcuileohis Balfouriy sp. n. 

§ . Colour entirely pale yellow, with the exception of the 
black ocular tubercle, black mandibular fangs, and a broad 
black band round the distal half of the protarsus of the palp ; 
distal extremity of the tarsus pale. 

Carapace with its anterior border lightly convex ; tubercle 
with a series of hairs surrounding the eyes in the inner side 
and a cluster in front, of which two are stronger than the 
rest; space between the eyes about equal to a diameter. - 

with long, sharply defined, stridulating ridges ; 
the lower jaw dentate, somewnat as in P. dorsalis^ but in the 
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upper the anterior two teeth are large and subequal^ as large, 
in fact, as the fourth — the third, fifth, and following ones 
being small. 

Palp with its protarsus studded below with two series of 
loDgish spines. 

Measurements in milUmetres.—TotsX length 16; width of 
head 4, length 3 ; length of mandible 5*3, of palp 12, its 
protarsus and tarsus 4, of fourth leg 18. 

A single female example from Socotra ( J. 5. Balfour ) . 

Grenus Gleobis. 

Gleohis gryllipes (Gerais). 

Gcleodes gryllipes^ Gbxrais, L’lnstitute, 1842, p. 76; Ins. Apt. iii 

p. 91 {^Ipugc^, 

In his description of this species Gervais wrongly asserts 
its locality to be Martinique. The type specimen preserved 
in this Museum, labelled, apparently, by Gervais himself and 
agreeing accurately with his description, bears a ticket on 
which Jamaica is distinctly written. In the British Museum 
there is no example of Solifugae belonging to this or any 
other genus from Martinique. 

The type of the species in question is a male, and it may 
be recognized from both males and females of the other species 
known to me by the presence of two minor teeth between the 
/two, large teetli nn the lower fang of the mandible. 

deMs &erm{siiy sp^ n. , 

, Odour. Cephalic plate and mandibles entirely pale yellow ; 
palpi with femora, proximal end of tibia, and proximal half 
of protarsus flavous, the rest fuscous ; legs, with the excep- 
tion of the basal segments, infuscate, the anterior pair paler 
than the posterior (fourth pair missing in type) ; free thoracic 
segments and abdomen fuscous above. 

Ocuhr tulerck represented merely by a slight prominence, 
projecting anteriorly between the eyes, which look forwards, 

, upwards, and outwards, the space between them about equal 
to a diameter* 

Mttnaihles with a distinct crest at the base of the upper 
fang: the first and second teeth about as large as the fourth, 
the third small ; in the lower jaw there is one small tooth 
between the two large ones. 

jFh/p wdtbout spines, except for a few small ones on the 
inner mde of the lower surface of the protarsus. 

Im. l>pe specimen ticket^ S. America;” but the 
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other specimens in the Museum belonging apparently to the 
same species, but too mutilated and shrivelled for accurate 
determination, are labelled Guayaquil and Cfolombia.’^ 


Gleohis StollUf sp. n. 

(Preliminary diagnosis.) 

Colour, Head and mandibles entirely pale yellow ; upper 
surface of the free thoracic segments and of the anterior seven 
abdominal segments pale yellow in the middle, infuscate at 
the sides ; palp with tibia lightly infuscate above, protarsus 
with its proximal third pale, the rest of it infuscate, the two 
tints gradually blending ; first and second legs slightly infus- 
cate distally, third more strongly so, with a pale band round 
the distal end of the tibia and protarsus ; fourth leg with 
femur, tibia, and tarsus deeply infuscate, especially the latter 
two s^ments, which, however, have their distal ends ringed 
with fevous; coxa, trochanters, and tarsi of all the . legs 
pale. 

Loc, Retaihuleu in Guatemala (Z)r. 0. jfftoS). 

This species and the preceding resemble <X cuhm^ Lucas, as 
described by Mons# Simon, in the structure and dentition of 
their mandibles, spinulose armature of protarsus of palp, &c. 
O, Stollii further resembles C, cuhce in having the upperside 
of the abdomen adorned with a median flavous band ; but it 
appears to differ in having the first, second, third, and fourth 
legs infuscate, with a conspicuous flavous ring round the 
distal end of the tibia of the fourth. According to Simon 
‘ G, cuhce has the first, second, and third* legs pale, and the 
fourth reddish brown, with the base of the femur, extremity 
of the metatarsus, and the tarsus clear testaceous. 

0. Gervaisii differs from C, cuhce in having no distinct 
median pale band on the abdomen, in haying the second and 
third legs infuscate, and a wide, sharply defined^ flavous band 
upon the proximal half of the protarsus of the palp. 

EXPLANATION.OF PLATE IV. 

" i: miranda^ sp. u., S ? nat. size. 

2. Max omatOf uat, size. 

Ditto. Mandible. . ^ 

8, Sdm^aferox, sp. n. Mandible of male. 

4 patudicolOf sp.' n. Mandible of male. 

M^serlvngUy sp. n. Mandible of male, 

Ann* Mag* N* Hiet* Ser. 6. VoL xvi. 
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6. So^a Monteiri, sp. n. Man^ble of male. 

JF^y. 7. Sofyi^a hostile, sp. n. Mandible of male. 

JF^. 8. Solpuffa Berbiatia, sp. n. Mandible of male. 

Fif. 9. Sdpuga ManhaUt, sp. n. Mandible of male (inner view). 
Fig. 9 a. Ditto. Ditto (outer view). • 

Fig. 10. Qltma nigrima/miSf sp. n. Mandible of male. 


XIT . — On DasoillidsB aticZ MaZacotfem Coleopt&‘a of 

Jic^an, By G. Lewis, F.L.S. 

[Plate VI] 

This paper is supplementary to those written by Kiesenwetter 
in 1874 and 1879 j the first was published in the * Berliner 
ent. Zeitschrift,’ xviii. pp. 241-288, and the second in the 
‘Deutsche ent, Zeitschrift,’ icziii. pp. 305-320. But this 
paper does not include the Lycidas nor the Lampyridse, as a 
revision of these sections was given by Gorham in the Trans. 
Ent. Soc. Lond. pp. 393-411 (in 1883), and the Cleridse, also 
included in the Maiacodermata, have been dealt with by 
myself in the Ann. & Mag. Mag. Nat. Hist. (6) x. pp. 183- 
192, in 1892. A note on the synonymy of the last paper will 
be found at the’end of this mepaoir ; and I hope to describe 
' and^ figure duriug . the current year a remarkable new species 
. with pectinate antennse, and, perhaps, allied to 'Tenerus. 

The numbers of species at. present known from Japan in 
the various families are represented Ig’ the following 
figures :—Dascillid89 27, Telephoridse 39, Drillidss 5, Mely- 
xidss 19, Lycidm 20, Lampyndss 8, and Cleridte 23, making 
a total OT 141 species. 

Owing to some authors using the name of Gantharis for 
Tt^pKorus, E^ecies are recorded in the ‘ Zoological Becord * 
of 1879 (Ins. p. 6^ amongst , the Cantharidssj it is very 
inconvenient using two names, such as TekpHarm and Oan- 
, (Aoru^bf different genders, as the species, when transferred 
from:one to the other, require different specific terminations. 
.In Kiescnwetter’s paper of 1879 no sizes ate given for his 
species ; bat ft ft not a matter of great importance, as the 
ineasaiei^entS. of species, in this section ^of the Obleoptera 
' neraasarily. take a wWe range, as ihdividnaft vary ^atly in 
sii^, and entomolbgftts seeking to name their specimens by 
EiesenWette^s deseriptionswill not be misled by ftie omissions. 
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DasdlliSa. 

Paralichas peotinatus. 

Odonionyx ^ecUmtaj Eaes. Berl. ent. Zeit* p, 242 (1874). 

This species belongs to White’s genus Paralichas (Ann. & 
Mag. Nat. Hist. iii. p. 284, 1859), and his name has two 
years’ priority over Gudrin’s name of Eucteis. White figured 
the type of his genus, and gave some interesting illustrations 
of the pupal cases ; similar cases may be constantly seen on 
the trunfa of large trees in Japan in early summer. White 
did not observe that the claws of the species of this genus are 
finely but very clearly pectinate, and the tarsi are not dilated. 
Harold (Deutsche ent. Zeit* p. 73, 1878) erroneously stated 
that the Odontonya pectinatay Kies., was the same as Eucteis 
himaoulatay Gudrin ; 1 have taken both species, and I find 
them distinct. The elytral strise of the males vary very much 
in depth in both species, and I consider that Fairmaire (Ann. 
Soc. Ent. Fr. vi, p. 336, 1886) is right in regard!^ Eaeteis 
himacuhkty Guerin, and Paraliokas Gfvermty White^ as the 
same species. 

Hob. Nagasaki, Miyanoshita, Kobd, and Nikko. 

Paralichas RigonicSy sp. n. (PL VI. fig. 1.) 

Niger, subnitidus, griseo-pubescens ; thoraoe basi et lateribus scutel- 

loque rufis ; $ anteimis articola ultimo testaceo. 

L. 7~8^ mill. 

Black, somewhat shining, with grey pubescence, pubescence 
most conspicuous on the elytral sutural margin; the head 
somewhat densely but not clearly punctured ; the thorax 
broadly red on the basal half, with this colour extending ante- 
riorly along the margin to the anterior angle ; the scutellum 
wholly red ; the elytra, steise fairly well-marked, interstices 
granulate and finely rugose ; the le^ black, with the apices 
of the femora obscurely reddish, claws pectinate ; the an- 
tennae also black, but in the female the terminal joint is 
testaceous, in the male the articulations are strongly pecti- 
nate, the appendages arising from the bases of the articula- 
tions. In the male of P. peciinatusy Kies., the appendages of 
the antennse rise from the apical portions of the articulations ; 
but‘ in the female the form is closely similar to that of 
P. Animus. 
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Hab. Taken between Ichiuchi and Hitoyoshi in some 
numbers on the 2nd May, 1881. The specimens were flying 
round sallows by the bank of the river, and now and then 
settled on the leaves. 

Ejpilichas Jlabellatus, 

Octoglossa flabeUata^ Kies. Berl. ent. Zeii p. 243 (1874). 

I think it is impossible to assim this species to the South- 
American genus Octoglossa^ and White’s genus is sufficiently 
characterized for ad^tion, being founded on a species {E. Can- 
dezei) from Hong Hong. E^ichas Oandezei has the thorax 
very conspicuously and transversely convex behind the n^ck, 
and the thorax is not distinctly punctured ; in colour it agre^ 
with the variety of E* jlabeltatus with the thorax red. The 
claws in this genus are simple, and the tarsi are dilated and 
padded. I have a smaller undescribed species of this genus 
trom Kiukiang, China, measuring 9^ millim., but in other 
respects it is verjr close to E. fiabMatus, 

Mab. Nagasaki (very common in the flowers of the dog- 
rose), Nara, and Kob^. 

Epilichas brunneioornisj sp. n. 

H'Q^<^hrum:teuS|^ niMus, pubescens; antennis 

i. llmilL 

Reddish brown,, pitchy Waek above, shining, with dark 
pubescence ; the head somewhat densely and rather obscurely 
pnnctulate ; plpi? terminal joint small and feebly 

sfecuriform ^ the' thorax less dktinctly punctured than the 
h^d, margins brolly reddish brown ; the scutellum reddish 
brown; the elytra striate, striae most deeply impressed api- 
. 4Sally, interstices diatihctly punctate, sukiral and epipleural 
^ margins narrowly, base more broadly, reddish brown; the 
legs and antennae obscurely reddish brown j male ahtennse 
with' jointe ’ JklO strongly pectinate basal joint buibiform, 
j^pnasmi^ tW witn an appendage arising dose to the 
. bai^ iind ne^ly asL long as the joint itself; fourth with one 
y airing at the longer than the joint, 5 to 7 of , similar 
‘ fom, iU B to Iff the appebda^^ the middle of the 

joints^^ tennmal ibini, fiongate j except the head the whole 
pf the surtoe is reddish hrowm. ^ ' 

lllie &cxes thi$, speciee is not veiy'dibimilar to 

Ki^., . but possess importimt 



101 


the DascillidflB &c. of Japan. 

differences ; in Kiesenwetter’s species the appendages to the 
joints of the antennae all start from the bases, and the tarsal 
joints are more dilated. 

Hah Jnnsai. Two male examples. 

EpilicTias atricohr^ sp. n. 

Ater, nitidns, pnbescens; antennis nigris; thoraoe transtrerso; 

pedibns nigro-piceis. 

L. 10-11 mill. 

This species is a little smaller than E, flcAelhtuSy with a 
relatively smaller head and a thorax markedly shorter and 
transverse ; the maxillary palpi have the terminal joint inter- 
mediate in size between E, flahellatiis and brunneicornis^ the 
two basal joints of tne antennas and the l^s piceous ; the tarsi 
are slightly more robust than those of E. brunneicornisy but 
much less dilated than those of E.flabellatus ; the antennae are 
slender and the appendages fine, and all clearly arise from 
the bases of the articulations* The elytral striae are vague 
as compared with those of E. irmnetcornis^ 

Hah Nikko and Miyanoshita. Three male examples. 

Epilickas mpontcusj sp. n. 

Piceo-brunneus, nitadus, pubescens ; capite parvo ; thorace convexo 
vix punctulato ; eljtris striis vage impressis, interstifais sub- 
rugosis, punctaMs. 

L. 6 mill. 

Pitchy brown, shining, with brownish pubescence; the 
head rather narrow, eyes small, somewhat rugose, and ob- 
scurely punctured ; the thorax markedly convex on the disk, 
transverse, posterior angles somewhat projecting, with a 
depression within the angle, obscurely punctulate j the scu- 
tellum smooth ; the elytra, striae vague except the sutural, 
which is clearly impressed, especiaUy near the scutellum, 
interspaces somewhat rugosely punctate; the legs reddish 
brown: the antennae daAer, third: joint scarcely pectinate, 
appendage apical and very short, joints 4 to 10 pectinate, 
the appendages not so long as the joint itself, and clearly 
arising from its centre; the tJirsi slender; the maxillary 
palpi, terminal joint scarcely securiform. 

Ha6. Uikko and Miyanoshita, Three males and one, 
female, . ^ 
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I have a fifth species from Tnyama in Higo; it measures 
7 millim., and is wholly piceous brown in colour, with 
reddish legs. The species is not veiy unlike E. 
but I only know the remale* 

Dbupeus, gen. nov. 

I propose to establish this genus to receive three small 
species, which in general outline are very similar indeed to a 
species of Epilichos. The maxillary palpi are very slender, 
with the terminal joint simple, not securiform ; the two basal 
joints of the antennae are veiy small, and the third joint not 
pectinate, and the tarsi are very long and simple, almost 
filiform, and quite as long as the tibia that bears them. ^ The 
antennae are pectinate, somewhat like those of an Epilichas ; 
but the appendages are all clearly apical. 

Drupeus loBtabilis^ sp. n. (Woodcut, fig. 1.) 

Niger, nitidas ; antennis basi, thoraoe angulis, femoribus tarsisque 
tes^eis. 

Ii. milL 

Black, shininff, with blackish pubescence; two basal joints 
the ani^s^ bind angles of tne thorax, thighs, and tarsi 
testaqeo^^ tiMm somewhat darker ; the head rather closely, 


%L 



practolate ; the thorax narrowest ante- 
iM»ly^ la<Meat ptateiMrlj,, convex h A the beck, not so 
dear^ w the he^, hind , angles rather broadly 

totace^ edge create; the scutellnm cordifdrm 
pnaist^te; the e^;fiij®^andiiig<^,-.pniMJtnkte^ vaguely 
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sfaiate, epipleural rim raised ; the antennee, first joint small 
and bulbiform, second very small, third three-sided and pro- 
duced on the anterior inner edge, fourth to tenth apically 
pectinate, pectinations being longer than the joints ; the legs 
black and tarsi pale and very slender. 

Hab^ Kashiwagi, 19th June, 1881. Two male examples. 


Drupeus vittipennis^ sp, n. 

Piceo-bnumeus, nitidns ; elytris striga humeralis, cum mai^nibns 
sntarali, pedibusqne testaceis, 

L. 6-5^ mill. 

Pitchy brown, shining, with tawny pubescence; the an- 
tennsB, terminal joint apically and the second joint partly, 
and the legs wholly testaceous ; the thorax, basal rim, the 
elytral epipleuras, sutural margins, and a humeral vitta, 
which stretches a little obliquely to the middle of the dorsum, 
testaceous; the head clearly punctulate; the thorax simi- 
larly punctured, widest just before the hinder angles, poste- 
rior edge distinctly crenulate and widely sinuous on each 
side, with the intermediate space on the edge before the 
scutellura evenly arched; the elytra, strim not well-defined, 
somewhat striate-punctate, interstices finely punctulate and 
rugose ; the antennas, first joint small and almost moniliform, 
second much smaller, third gradually thickened and flattened 
out from the base to the apex and triangular, 5 to 10 pecti- 
nate, pectinations coequal in length with the joints, terminal 
a little longer than the tenth ; the inner side of the third and 
the pectination of the fourth and fifth, with the apical half of 
the terminal joint, are testaceous. 

Eab* Kashiwagi, 15th June, 1881. Three males. 

Drupeus hrevis^ sp. n, 

OvaJis, fiiscus, suhopacus; thorace margulibns obsoure brunneis ; 

tarsis testae^. 

L. SfmalL 

Oval, the elytra being feebly wider than the thorax, 
fuscous, and rather opaque ; the head, eyes somewhat promi- 
nent, roughly sculptured, sculpture dense aud somewhat 
leather-like; the thorax arched at the sides, lateral rim 
elevated, obscurely brown on the edges, sculpture similar to 
that of the head ; the scntellum relatively large and trian- 
gular; the elytra much more coarsely sculptured than the 
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thorax, sutural margins obscurely brown ; the legs infuscate, 
tai'si t6staceoTis j toe antcniis&j two basal joints obscurely 
brown, joints 3 to 9 formed somewhat like those here figured 
for D. Icetahilis^ but the appendages are relatively much 
longer; thus the appendages to joints 9 and 10 are four times 
as long as the articulation itself. 

At firat I hesitated to include this species in the genus 
Drupem; but the maxillary palpi, slender and^ similarly 
formed tarsi, and the antennm correspond in their general 
struettpre almost exactly. 

Eab» Nara. One male example, 25th June, 1881. - _ 

Eubbiakax, Kiesenwetter. 

EttbriamXy Eiesexxwetter, Berl. ent. Zeit. p. 249 (1874). 

Flaoojft^cha, Horn, Txana. Am. Ent. Soc. viii. p. Ill (1880). 

There is a Chinese species of Eulrianaw in the British 
Museum labelled in Dr. Horn’s handwriting PlaconycJia^ 
and Leconte’s description of the American species evidently 
refers to one belonging to the genus Euhrianaos, The claws 
in this genus are Sender and simple, moderately dilated at 
the base, with a slender membranous appendage arising from 
the base, which is nearly as long as the claw itself. 1 found 
three species in Japan and two species in Ceylon ; and it is 
probate wotn overtbe greater part of Asia. 

sp. n. (PL VI. fig, 2.) 

©vste^ paimA niger, nitidus; thorace antice producto, 

dense granidato aatenms p^busque nim 
L. 4^-5| mill. 

This species difiTers only from E, ramkornis^ Kies., in* one 
^ or two particulars. The antennal ramifications are little more 
than half the length, the thorax is densely granulate ante- 
riorly and protrudes, over the neck, the tibim, especially the 
intennediate pair, are stouter and shorter, and the legs wholly 
black. ^ V, ' ’ j 

Sab^ Uagasaki and Subashiri. Eight examples. 

r Suirfmaa pelheidnsy sp* n^^ , 

Oydnas; niger, m^us ; thprace lateribus lata antaca angusto paffido ; 
antaniiisbasi|i^lS]Mqt^ 

L4maL'' ; ■ '.i 'V ' 

. this ^68 ipilai vec^ Httie thfs 
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differences are : — the thorax is more transverse and pale and 
pellucid, except on the disk ; the disk is black, and leaves 
only a very narrow pale margin behind the neck; the an- 
tennas are less strongly pectinate (being in this respect inter- 
mediate between JK. ramicornis and granieollis) ^ and the joints 
1 to 5 are testaceous, but the pectinations on joints 3 to 5 are 
black. 

Eah. Fukushima, 26th July, 1881. Two examples, both 
males. 

Prionocyphon sexmacuhtusj sp. n. 

Ovalis, convexus, testaeeus, pnbescens ; thorace feransverso ; elytris 
6-inaculatis5 maculis piceis ; antennis pedibnsqne concoloribus. 

L. 4| min. 

Oval, convex above, palish testaceous, rather densely 
pubescent ; the head scarcely punctured, very shiny, trans- 
verse ; the thorax also very shiny, sinuous before and behind, 
very transverse and very short, with a faint leather-like sculp- 
ture ; the scutellum large, triangular, and feebly punctulate ; 
the elytra rounded off at the shoulder, with a large oval 
blackish spot, on each side on the scutellar region, a second 
about half the size of the first below the shoulder and near 
the outer margin, and a third large lobe-shaped spot behind 
the middle of the dorsum, which leaves a sutural and epi- 
pleural margin of about the same width ; the antennse, basal 
Joint rather large, second and third small, especially the 
third ; the legs with the antennm wholly pale. 

Eab. Nikko. One example. 

Scirtes ovatuhsj sp. n. 

Ovalis, fuscus, nitidue, pubescens ; antennis basipedibusque obscure 
brunneis. 

L. 2f mill. 

This species is very similar to S. sobrinusy hut it is less 
circular in outline, having longer elytra, and the antennae are 
more robust, the joints feebly increasing in size towards 'the 
apices ; the legs also are wholly but obscurely brown. 

Hab. Hakodate. 

Scirtes sohrinuSy sp. n. 

Breviter ovalis, piceus, pubescens; antennis pedibusque palUde 
brunneis. 

L, 2i-2| milL 

Proadly oval, pitchy brown, shining, pubescent j the head 
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and thorax finely punctulate, eyes convex and rather promi- 
nent; the thorax transverse, hind angles rectangular; the 
scntellnm triangular, obscurelj nunctulate ; the elytra punc- 
tnlate, but the punctuation is ill-defined ; the antenna, five 
basal joints palish brown, the others apically infuscate ; the 
legs also palish brown, with the bases of the thighs some- 
times dusky. 

This species closely resembles 8. hemisphcBricus^ Linn. 

Eab, Bukenji, near Yokohama. Four examples, 29th 
June, 1880. 


Hehdes sp. n. 

OvaHs, convexus, nitidus, ^pubesoens ; capite nigro ; thorace rufo- 
flavo ; elytris nigris, undique punetulatis, griseo-pubescentibus. 

L. 6 JuilL 

Oval, convex above, shining, with somewhat long pubes- 
cence; the head black, sparsely punctured, eyes rather 
prominent; the thorax reddish vellow, with pubescence of the 
same colour, anteriorly arched nrom the posterior angles, base 
bisinuous, behind the neck there is a pellucid space, which 
permits the blackness of the neck to appear through, very 
finely punctulate ; the elytra evenly and wholly punctulate, 
with greyish pubescence; the- antennae, three basal joints 
yellowish, others iiifu^ate ; the legs, anterior coxae, and bases 
of the anterior thighs fiavous, Ae rest infui^te, claws and 
terminal segments of the abdomen flavous; 

In this genus the first joint of the hind tarsus is very long. ^ 
i7a&. Okamayama, near Hitoyoshi, 8th May, 1881; also 
at Miyanoshita, Nikko, and Fukushima. 

Hehdes Jlavicollisy Kies. 

Sdodes fiameoUis^ Kies. BerL ent. Zrit. p. 22 (1869), p. 245 (1874)i 
^ Baeodes prcietAus, Har. Mitt. Miinch. Yer. iv. p. 169 (1880). 

Kie^nwetter decided that this Japanese species Was iden- 
tical with the European one, and, as he probably possessed his 
own type and had made a comparison, I have allowed his 
detennin^cn to remain. It does not appear that Harold 
knm Mdo^Jamcbllh^ Ees., and in the Munich Catalogue 
he ^the genus Sacodee as synonymic with Selocles, 

Tkk Japane& lype of ^ fiavicoUis has red antennas ; but I 
; have npt;4^ Kiesenwetteris original d^cription nor any 
Europe 

Generally 
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Helodes inomatm^ sp. n. 

Ovalis, fascus, nitidus, pubescens; antennis basi pedibusque an- 
ticis bmnneis vel obscure testaceis. 

L. 3|-3| mill. 

Oval, dusky brown, shining, with grey pubescence ; the 
head sparsely punctate ; the thorax much more distinctly and 
closely punctate, widely impressed on each side before the. 
posterior angles, arched anteriorly from the posterior angles ; 
the scutellum triangular, somewhat closely punctate; the 
elytra more finely punctate than the thorax, more especially 
on the dorsal and apical regions than at the bases; the 
antennae, four or five basal joints, with the palpi and anterior 
legs, brownish or obscurely testaceous. 

Eab, Nagasaki, Kiga, Miyanoshita, and Nikko. In 
swampy places. 

Hehdea scapuhria^ sp. n. 

H, mormio proxime similis, sed minor et angustior ; elytris macula 
htuuerali fiavo-testaeea. 

L. a mill. 

This species is narrower and much smaller than H, inor~ 
natiis^ and it has a very distinct pale humeral spot. 

Hob. Nagasaki and Hitoyoshi. Two examples, 

Oyphon variabtUsy Thunbg. 

In the Munich Catalogue this species has seven synonyms, 
and is said to occur in Europe and North America. Kiesen- 
wetter considered a specimen of mine {which, inadvertently, 
he did not return to me) belonged probably to Thunberg’s 
species. I have three or four species of Cypkon from Japan; 
but the specimens are not sufficiently good for description. 
One is a species from Hakodate measuring 4^ millim. 

Ctfhokidautjm. 

Cft^hcmdarumy Eles, BerL ent. Zeit. xviii. p. 245 (1874). 

This genus was not characterized by Kiesenwetter, and 
remains still nndescribed. Of the species Kiesenwetter re- 
ferred to I have seen only two specimens. 

* Ftilodaciyla ramea, sp. n. 

Ficeo-brunnea ; antennis pedibusque vix dilutionbuE; capite 
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raceqne panun. dense punctatis; elytris vage pnnctato-striatis, 

interstitiis tenniter rugoso-punctnlatis. 

I. 4^-6^ mill. 

Pitchy brown ; antennae and legs less dark, with tawny 
pubescence ; the head somewhat densely punctate, not con- 
vex between the eyes ; eyes large in male, smaller and further 
apart in female; the thorax a little more densely punctate 
than the head, anterior rim smooth and elevated, widest before 
the posterior angles, compressed behind the eyes, bisinuous at 
the base ; the scutellum cordiform, with a marginal fovea at 
the base; the elytra punctate-striate near the suture, but not 
distinctly so, outer stiiae more vague and 5 to 6 are striate- 
punctate ; the antennae, ? joints 5 to 10 widen out inwardly 
at their apices, (J 4 to 10 are very strongly pectinate, the 
processes are longer than the joints and are inserted in their 
bases ; the legs dull brown, posterior femora with one long 
spine and a short one at the tarsal end. 

Some of the characters given are generic, but they will 
help to enable the Japanese student to recognize the species. 
I found three species of Ptilodactyla in Ceylon, and one is 
recorded from Java. In the Munich Catalogue the names 
of twenty-five American species are given. 

Hob. Nagasaki, Fnkushima, Oiwake, and Nara. Beaten 
from the dead branches of trees. 


MaJacodermidss. 


Telephorini. 

Podahms Heydeniy Kies. 

Podabrus Meydenif Kies. Deutsche ent. Zeit. xxiii, 5 . 806 (1879), 
Podahrus Petmiy Hejd. I c, p. 851 ; Lew, Eut, xzti. p. 151 (1898). 

Heyden has kindly allowed me to see the type of his 

S ecies, which agrees precisely with the type of P. H&ydeni^ 
iesenwetter, returned to me. I have an example which is 
almost wholly black and two examples received from Herr 
Hiller with the elytra wholly cinereous; these last are 
labelled P. Silleri, Kies., in Kiesenwetter’s handwriting. 
Sai. Ynyama, lliyanoshita, Nikko, and Suyama. 

Pcdohms teniporalis^ Harold. 

Podahrm temporaHSf Harold, Deutsche ent, Zeit. p, 78 (1878). 

Eah. Miyanoshita, Yokohama, Tokio, Nikko, and Sapporo, 
Apparently common. 
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PoSahrus Uotoriusy sp* n, 

Kiger ; oapite rugoso-pnnctato, antice transversim testaoeo ; thoraoe 

punctate, lateribus testaceis ; pedibus pallidis vel infusoatis. 

min. 

The head behind the eyes and snout black, roughly and 
thickly punctured, mouth-organs and a transverse area in 
which the antennsa are inserted, two or three basal joints of 
the antennse, thoracic lateral margins, sutural and lateral 
margins of the elytra, and legs pale testaceous ; anfcenuse, 
joints 4 to 11 and sometimes the third infuscate ; the pale 
margins to the elytra usually join at the bases ; the thorax is 
rather less coarsely and rugosely punctured than the head, 
truncate at the base, hind angles somewhat acute, sides arched 
behind the anterior angle, wholly testaceous beneath; the 
scutellum infuscate in all the colour-forms ; the abdominal 
se^ents infuscate; the qpxse sometimes marked with black. 

ijike P. maUkinoides^ Kies., this species has a variety with 
the head and elytra wholly black and the legs wholly dusky. 
Except in size, the facies of the two species is not very dis- 
similar f but the tarsi are relatively longer m P. 
in P mdlthinoitk^y this character being especially noticeable 
in the basal joints. 

Sah. Yuyama, Tosamachi, Hishimura, Miyanoshita, and 
Nikko. 

In the following genus the antennal grooves are much 
shorter than in Atkemus^ 

Themus episcopalis. 

(^rdharis episcopdis, Kies. Berl. ent. Zeit. p. 269 (1874). 

In 1881 I obtained some fine specimens of this species 
which measure 26 millim. Oantharis midas^ Kies., may 
also be placed in the genus Themus. In Tkemus the antennal 
' grooves of the male are very short. 

Bab. Oyayatna in Higo ; ako Nagasaki. 

Themus oyanipennisy Motsch. 

Themus cymipennie^ Motsch. Etud. Ent. p* 28 (1867), p. 10 (I860)* 

Cadharis venairuc, Kies. Bed. ent. Zeit. p. 271 (1879). 

I have an example in which the thorax is wholly cyaneous; 

Bab. Miyanoshita, Yokohama, Nikko, Hakodate, and 
othOT places. 
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Athemtjs, gen. nov. 

The characters of this genus are^ in a great part^ the same 
as those of Themus ; hut it may be separated on several 
important characters. The head is less robust, the thorax 
longer than broad, with the lateral edges less explanate, and 
the basal portion is occupied by two lobe-shaped raised areas ; 
the antennae has the second joint much shorter than the third, 
and the legs are notably stouter, a character especially observ- 
able in the tibiae. 

There are sexual characters also. The female has a con- 
spicuous inner process within the anterior and intermediate 
claws ; the male has long antennal grooves in joints 4 to 8, 
and the hind tibi^ bent. 

Type ; Telephorus suturellus^ Motsch. 

I have a species from Shanghai which is, perhaps, un- 
described. 

Athemus suturellus. 

Tdephorus saturellus, Motsch. Etud. Ent. p. 10 (1860). 

Var. Caniharis luteipennia^ Ejes. Berl. ent. Zeit,j). 278 (1874). 

Var, Telephcrm mtlanapm^ Har. Deutsche ent. Zeit. p. 74 (1878). 

Tar. T. ronums, rel sp. nov. 

The type of this species is described as having pale tibiae 
and infuscate femora, with the sutural margin dusky. 
.Eiesenwett^ deksribed ^.variety in which the female has a 
diffused spot before thd apex of the, elytra. Harold^s 
species is gndther colour- variety with black legs. I found a 
small colony at Miyanoshita under ihe large trees of a dense 
forest which are entirely black (var. roninus% Harold (Z; c, 
p. 74) notices the sexual characters of this species. 

jEtlaft. Found in all the islands abundantly. 

. CanihaHk attristatUf Sacs. Berl ent. Zeit. p. 272 (1874). 

It is very doubtful whether this is or is hot a variety pf 
the last, but it is considerably less in sizes. I have only six 
specimens. In colour it diftfers from Au rmtnuSj var., in 
.haying the thoracic lateral margins, and sometimes ffie tarri, 
wholly ^le. Sometimes the antennae are testeceous, some-, 
tim^ black. , " ^ 

Kikko. T^en in the dense forest above the temjples. 

. insulsus^ 

Telq^Uvits tnMm, Bir. Deutsche ent. Zeit^ p. 76 (1878), 

jBoB^ Miyano&l^a and Oyams, in SagamL Appears very 
early in the spring m, the floT^ers of E^wor&ta^ 
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Telephorm cimianus. 

Cardharis ciusiana^ Elies. Berl. ent. Zeit. pp, 267, 275 (1874). 

CanthaiiB Hexniy Kies. Deutsche ent. Zeit. p. 307 (1879). 

Kiesenwetter printed his description of this curiously named 
species twice. 0. Reinii^ Kies., is a variety with black 
elytra, for seeing the type of which I am much indebted to 
Major L. von Heyden. The males have short antennal 
grooves. 

Hah. Hitoyoshi, Subashiri, Nikko, and Miyanoshita. 
Telephorus vitellinus. 

Canihark mteUina^ Elies. Berl ent. Zeit. p. 277 (1874). 

The male of this species has the sixth and seventh joints of 
the antennae obscurely grooved. 

Hah. Nagasaki, Kiga, Tokio, and Kashi wagi. 

Telephorus dichrous^ sp. n. 

S. Atratos, subopacus, mgro-birtas ; thorace rufo; antennis pedi> 

, busque concoloribxis. 

L. 10 mill 

Densely black, somewhat opaque, thorax only a clear red ; 
the head finely and rather closely pnnctalate, transversely 
impressed behind the antennm ; the thorax nearly quadrate, 
margin narrowly raised on all sides, clothed with black hair, 
surface uneven, with a faint median channel ; the scutellum 
black, impressed longitudinally ; the elytra, striae vague, 
sculpture close and fine ; the antennae rather long and slender, 
second joint a little shorter then the third, 4 to 7 coequal and 
longer than the third* The female measures 14 millim* and 
the head is much broader than in the male. 

Hah. Kashiwagi. Two examples. 

Tdephorue adusticollie. 

CMharia adusticolUs^ Eaes. BerL ent. Zeit p. 274 (1874). 

Hob. Nara, Seba, and Junsai. Commonest in S. Yezo. 

Telepht^m o^rotus. 

Cmtharis Kies. Berl. ent. Zeit p. 275 (1874). 

Bab. Kiga. Two examples only. 

Tel^hmie viatima^ sp. n. . 

I^er, nitidus; capite anfice, antennis basi, f6moiibus"et tibils 
testaceis, tarsis nigris* 

L5i-H5|null. — - 
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Black, shining, parallel; head in front of the eyes, mouth- 
organs, three basal antennal joints, thighs, and tibiae clear 
testaceous. The head biimpressed between the eyes, black 
portion finely punctulate ; the thorax nearly quadrate, lateral 
and posterior edges elevated, anterior angles rounded off, 
mcdioT i channel wide and ill-defined; the scutellum rather 
long, punctulate, and widest at the base ; the elytra rather 
long, parsJlel at the sides, finely and rather rugosely sculp- 
tured ; the antennae, second joint a little longer than the third, 
three basal joints more or less testaceous; the legs clear 
testaceous, tarsi blackish, claws with strong inner tooth. 

Hob. Fukusliima. Two examples. 

Telephorus japonicus. 

Caathtoisjapcnioa, Blies. Berl. ent. Zeit. p. 266 (1374). 

This species is, perhaps, the commonest and most generally 
distributed of any in Japan. The claws of the male are bifid. 
Sometimes, though rarely, the thorax and elytra are wholly 
testaceous. . . 

Sab. Found in all the islands. Very common at Miyano- 
shita in May and in Nagasaki in March and April. 

TebephoruB vuloanus, sp. n. 

Fusens .ca^^,.anMc^ ' .antennis-. Horace .(plaga , in medio., eso^ta) 
; nedibuMue ahteiioribuB tt&cew. . v , • 

teinfflii, - --,V. 

: Ihid:y gt^, head, mouth-organs, antennae, thorax (except 
. a central paten), elytrM margins, amteaim; legs, intermediate 
and. posterior thighs ti^taceous ; the head feebly punctulate ; 
, the thor^ little broader Aan long, • anterior angles well 
ronnded ,bff, hinder, mar^ just before thd angle feebly 
sinuous, anterior and posterior edges raised, sides somewhat 
explanate ; the scutellnm semicircular apically, clothed like 
the elytra; the elytra, the pale margin widens out from the 
.. middle of the dorsum to the scutellum, outer margins nar- 
rower; the legs, tibiae and tarsi of the two hinder pair infua- 
cate; claws simple. 

. ; This fep«ae& is porter and more robust than any other of 
't^^.seri^' 

Sidi. JuBsaii One female example only. 

, . sp. rr. (PI. VI. fig. 3.) 

parsa^ fiNW nifo inoiao; 

antenina vaMepecthutfcl higris.' 

'.LiS.mia. ’ *, / ' 
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Black, shining, parallel at the sides, with greyish pubes- 
cence ; the head widest at the eyes, gradually narrowing to 
the neck, microscopically punctulate : the thorax clear red, 
transverse, as wide as the elytra, deeply incised at the basal 
angle, with a deep fovea or pit just within the lateral margin 
at the widest part; the scutellum widest at the base; the 
elytra evenly but rather rugosely sculptured ; the legs, tibise 
palish, thighs and tarsi infuscate ; the antennsB, second joint 
very small, joints 3 to 10 apically strongly pectinate, joints 
0 to 9 having appendages longer than the joint itself. 

The pectination of the antenna is very unusual in /St&a, if 
not altogether exceptional in the genus. 

Hob. Nakatsugawa and in Higo. Six examples, appa- 
rently all males. 


Euanus, gen. nov. 

Antennas simple, each articulation smallest at the base, first 
constricted before base, second short, third and fourth nearly 
as long again as the second, fifth and sixth coequal and each 
as long as the fourth, seventh to the eleventh each a little 
shorter than the preceding one ; the palpus, terminal joint 
somewhat elongate, club-shaped; the head not narrowed 
posteriorly, eyes clearly faceted and prominent; the thorax 
transverse, with an external elevatea rim ; the scutellum 
nearly quadrate, but rounded off posteriorly ; the elytra long 
and parallel; the legs somewhat robust, claws with a basal 
tooth, fourth joint of the hind tarsus thin and pellucid. 


Elianvs rugic^Sj sp. n. (PL VI. fig. 4.) 

Elongatos, parallelus, niger, nitidus, pubsscens; antennifl basi, 
thorace pedibusque rufis. 

L. mill. 

Elongate, parallel, black, shining, with grey pubescence ; 
the head punctured and very rugose, mouth-organs reddish ; 
the thorax red, transverse, vaguely rugose, rim elevated ; the 
scutellum somewhat obscurely reddish; the elytra black, 
rugosely sculptured, epipleural margin reddish; the legs 
wholly red ; the antenna, thr^ basal joints nsnally red, and 
sometimes one or more at the apex reddish; there ai*e no 
remarkable external sexual characters to notice. 

JSab. Nikko. About a dozen examples. 
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Ichth^/urus atriceps^ sp. n. 

2^'iger, subnitidus ; thorace marginibus anguste, elytria marginibus 
extemis antennisque basi flavis. 

9 « L. 6 mill. 

Black, somewhat shining, pubescent; the head black, 
except narrowly round the bases of the antennae, obscm-ely 
punctulate and very feebly rugose; the thorax similarly 
sculptured, with the rim yellow ; the scutellum black ; the 
elytra black, with the sides from the shoulder narrowly yellow, 
apices broadly yellow, with the rims conspicuous, elevated, 
more distinctly sculptured than the thorax; the abdominal 
segments are laterally yellow ; the legs, anterior and inter- 
mediate pairs obscurely brown and infuscate in parts, hinder 
pair blackish ; the antennae, three basal joints brownish and 
the others black. 

This species is larger and much more robust than L niponi- 
cusy Lew., and is very diflferent in colour. In L nipontcm 
the elytra are yellow dong the bases in the male, but not in 
the female, and in the latter sex the yellow part of the head 
is confined to the region of the antennas and the thighs are not 
enlarged, 

Hab. Wada-tog4, 1st August, 1881. 

Biurm pennatusy sp. n. 

mtiduB ; antennis articulia duobus primis flavescentibus ; 
.d 3 rtris valde dehiscentibus, a^ce late flavis ; pedibus pallide flavis 
, vd tenuiter iofusoatis. 

L. miU. 

Black, shining, with griseous pubescence on the head and 
el^a^ the head uneven, without punctuation; the thorax 
with ill-defined raised spaces, but without carinmor tubercles; 
the scutellum rather deeply incised posteriorly; the elytra 
apicaliy and about one third of the wing-case yellow; the abdo- 
men infuscate, with the margins of the segments (except the 
last) testaceous; 'the last segment is incised, the incision being 
nearly semicircular in outline ; the legs are pale yellow ox 
slightly infuscate, varying much in various examples ; the 
totennm are dusky, with the two basal joints pale, and some- 
times the third. In this genus, and also in Ickthpurusy there 
is a cutions polished tubercle attached to the bases of the 
elytra, and in the ihale the eyes are very large and the space 
between them narrow* 

1 have no doubt about this insect being congeneric with 
Biurus syMcola and suWtjteraifiy, Mptsch, ; but whether it is 
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congeneric with B, apicalis, Motsch., the type of the genus, 
is doubtful, because the author says of this species that the 
claws of the tarsi are simple. In the Ceylonese species of 
Biurus and in B, pennatus the claws are formed as in Ichthy- 
urus^ that is, with two conspicuous inner processes. Harold 
catalogues the genus as Biurus, 

H(A, Kashiwagi, Fukushima, and other places on the 
Nakasendo. 


Malthodes hohensis^ sp. n. 

Niger, opacus ; capite thoraoeque dense granulatis ; antennis nigris ; 

pedibus infuscatis. 

L. 5 mill. 

Black, opaque; the head and thorax densely sculptured, 
sculpture granulate, the former with prominent eyes and 
narrowed from the eyes to the neck ; the thorax nearly quad- 
rate^ anterior angles obtuse, posterior angles a little produced ; 
the elytra somewhat less opaque than the thorax, with sculp- 
ture also less remarkable, striae faintly visible; the legs, 
basal half of the thighs palish brown, the rest with the tibise 
and tarsi infuscate. 

Hab, Kob^ and Kashiwagi. Three examples. 

Dei LIN I. 

Gyphonocerus marginatus^ sp. n. 

C, ruficdUi similis, sed differt in colore ; thorace elytrisque obscure 
brunneo-pioeis et marginibus ruf o-brunneis ; antennis pedibusque 
infuscatis. 

L. mill. 

This species is very similar to G, ruficollis, Kies., but the 
colour is very different, being- brownish with a darker 
shade ; the thorax and the elytra (except at the base) have 
both reddish-brown margins; the thorax is more perfectly 
arched in outline, and the oblique carina at the postenor angle 
is more conspicuous, being red, and the appendages to the 
antennal joints are as long again as in O., ruficollis. 

Bah, Kuma Kuni in Higo. One male example. 

Drilaster untcolor^ sp. n. 

Niger, vix nitidus ; elytris dense rugoso-punctatis ; antennis pedi- 
busque concoloribus. 

L. 6| mill. - ' 

This species is extremely similar to B, Kie^ 
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but it is broader and wholly black; the antennas are shorter 
and stouter, especially the terminal joint, and the legs and 
tarsi are also thicker. 

Eab. Higo. One example. 

Drilaster amllaris^ Kies. (PI. VI. fig. 6.) 

DrUaster axiHam^ Kies. Deutsche ent. Zeit. p. 811 (1879). 

Hah. Main island and in Tezo. 

In the collection of the Bev. H. S. Gorham there is an 
undescribed species from Borneo. 

Meltrini. 

La%u$ niponicmy sp. n. (PL VI. fig. 8.) 

Niger vel cyaneo-niger, nitidus, griseo-pnbescens ; antennis mfis, 
apidbns exceptis ; elytra mfo-fasdatis ; femoribus nigris vel mfis, 
tibiis tarsisqne rnfis. 

Long. 3^3| mill. 

Black, or with a bluish tint, shining, with grey pubescence ; 
the head densely punctured, eyes prominent; the thorax also 
densely punctate at the sides, more or less smooth in the 
middle, as wide as long ; the elytra with a wide red fascia, 
which widens out both at the suture and on the epipleural 
legs, femora usually black, but sometimes the 
anteripr aud intemediate pairs red; tibim and tarsi red, 
daws infuscate ; the antennas, five or six apical joints blackish, 
the rest red, the third joint in male is formed like a wide 
Idhe-ahaped plate excavated on the upper surface, in the 
female it is simply enlarged. 

Hob^ Hakodate sand-hills ; also at Kobe. 

l^ius Ki^enwetteri^Jj^w. 

Lems JSjksemDdt&^ Lew. Oat 1874, no. 1215. 

LaiusJlaiticomiSf Kies. Beil, ent, Zeit. xviii p. 283 (1874). 

The fir^ name is proposed because Kiesenwetter’s name 
was occupied by Fabricius. 

I MalacMus viUioolliSy Kies. 

I know not this sp«5ies, nor do I remember having seen a 
species of MaldqMua in Japan with a pale-coloured thorax 
and black centre. ^ I think the type is a Chinese specimen I 
^ve to Herr Kiesenwetter, and he has made an error in 
publishing the localily^ and Ido not propose to give it a place 
thf* Japanese Gaialogue at present. 
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Malackius eximim, sp. n. (Woodcut, fig. 2.) 

Viridi-oyaneus, pamm opacus, griseo-pnbescens ; fronte trans- 
versim excavata, pedibus anticis testaceis ; $ fronte biimpressa, 
pedibus anticis ssneis vel testaceis. 

L. mill. 

Greenish blue, somewhat opaque, with short grey pubes- 
cence. (J. The head is curiously excavated, between the 
eyes it is transversely and deeply cut out, so that the upper 
portion of the eye rests on a very narrow base, in the middle 
projecting over the excavation is a triangular process, which, 
viewed from above, seems to interrupt the channel, but looked 
at sideways it is seen to be a projection ; in front of the exca- 
vation and behind the antenna is a concave area, formed 
partly by a depression and partly by the surrounding edges 

Fig. 2. 



being raised ; the thorax is rounded off before and behind, 
rather longer than broad, and behind the middle of the neck 
it somewhat overlaps the head, opaque, and without apparent 
sculpture j the elytra very finely punctulate, with vague 
striae ; the antennae, first to sixth joints seneous above, the 
others vaguely so, third and fourth, and the fifth slightly, 
flattened out ; the mouth-organs clear yellow ; the legs, ante- 
rior pair wholly testaceous, intermediate thighs testaceous, 
tipped with metallic green, tibiae brownish, tarsi infuscate, 
hind legs wholly aeneous. ? . The head biimpressed between 
the eyes ; antennae, joints 3 to 5 slightly enlarged ; the legs 
wholly aeneous or, rarely, anterior tibiae pale. 

Safe. Nagasaki, Osaka, Nikko, Kiga, and Yokohama, 

Attains elongatulusy sp. n, 

Elbngatns, cyaneo-niger, niridus; antennis basi obscure testaceis . 
pedibus nigris ; elytris dense punctulatis, subtiliter rugulosis, 
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Elongate, bluish black, shining; the head impressed 
between the eyes and very finely punctulate; the thorax 
about as long as wide, arched anteriorly ; the elytra rather 
long and parallel, densely punctulate and finely rugose ; the 
antennse long and lax in male, not serrate, female articula- 
tions much shorter and thicker, three or four basal joints 
obscurely testaceous on the under surfaces ; the legs rather 
long, biack or bluish black, anterior tibise of male longer 
than those of female and somewhat bent ; male anterior tarsus, 
second joint dentate at its apex, third aflSxed to its base and 
resting at ri^ht angles to it. 

The anterior tarsus of male is formed like that of A* elegans^ 
Fairm., a species from Gibraltar. This character is much 
less observable in A.japonicuSy Kies., a species which dififers 
also in having serrate articulations to the antennae. 
fioJ. Nagasaki. Two males and two females. 

Dasytes constrictus^ sp. n. (PI. VI. fig. 9.) 

Nigro-CfiBTuleus, nitidus, breviter griseo-pubescens ; capite thoraceque 
dense punctatis ; antenuis basi obscure brunneis ; pedibus nigris. 
L. 4| milL 

Blackish blue, densely punctate, with short grey pubes- 
cence; the bead densely punctate and constricted behind the 
^sj the thorax similarly punctate, narrowest anteriorly, 
widest behind, wi&out laterd margin ; the scutellum small ; 
the elytra, punctiation less dense than that of the thorax, 
without strias; the legs black; the antennse nearly monili^ 
form, not enlarged on the inner side, second and third joints 
brownish, basal joint less clearly so. 

The shortness of the antennse and the absence of a thoracic 
mar^al carina may make it desirable later to found a genus 
for this species. 

JSfaJ. Hitoyoshi and Yuyama in Higo, Two examples. 

Oelstjs, gen. nov. 

This ’genus must be placed near Dasyies ; but I do not 
know any species of similar facies to the insect on which it is 
founded. It is. to be regretted that my specimen is unique. 
Maxillary palpus rather long, with the terminal joint large 
^ and semiritoTUi ; the antennie, first joint robust and longer 
than the ^cbud, but not larger in girth, second smaller and 
bulbifotm, third . to siath very small, third largest; seventh 
to the tenth larger than the second, dilated on the inner e^es, 
. and all coe<juaI ; terminal joints sinular to the tenth in width, 
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but oval ; the head widest at the eyes and slightly narrowed 
to the neck ; the thorax rounded off anteriorly, arched at the 
sides, and abruptly separated from the lower hdf by a lateral 
marginal carina ; the scutellum semicircular behind ; the 
elytra well rounded off at the humeral angles, not striate ; 
the legs, tarsi very slender, claw and inner processes very 
fine. 


Celsus spectoAilia^ sp. n. (PL VI. fig; 10.) 

Elongatus, niger, suhnitidus, hirsutus, supra grosse punctatus; 

elytris area sul^vata ante apioem polita. 

L.4mm. 

Elongate, black, rather shining, clothed with long, grey, 
erect, detached hairs, entirely punctured above, punctures 
large and some are ocellate; the elytra before the apex, 
nearer to the outer than the sutural margin, have a very con- 
spicuous polished smooth space nearly oval in form ; the 
antennae and legs black. 

Hah, Ichibusayama, near Yuyama. One example, 10th 
May, 1881. 

Omineus, gen. nov. 

Elongate ; head narrower than the thorax, elytra gradually 
widening until well behind the posterior coxae. The head 
widest at the eyes, obliquely nan*owed behind them ; the 
antennse short and rather thick, first and second and fourth to 
seventh joints moniliform, first nearly as large again as the 
second, third slightly elongate and feebly constricted at the 
base, eighth to tenth slightly transverse, terminal oval ; the 
maxillary palpi robust, terminal joints feebly securiform ; the 
thorax slightly wider than broad, without a lateral carina; 
the scutellum obtusely acuminate behind ; the elytra without 
striae ; the legs much more robust than in the last genus, with 
the claws strongly toothed at their bases. Other characters 
similar to those of Dasptes, 

Omineus huTneralis^ sp. n. (PL VI. fig. 11.) 

Elongatus, piceus, subnitidus, hirsutus, supra grosse punctatus ; 

elytris striga humerali ru& ; antennis pedibusque concoloribus. 
L. 4-4^ mill. 

Elongate, pitchy brown, somewhat shining, clothed not 
very thickly with grey hairs ; the head and thorax deeply 
and densely punctate; the elytra a little less deeply and, not 
30 closely punctured ; humeral angle with a red patch or stripe, 
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the form somewhat differing in different specimens ; ^ the 
antennae and legs coloured like the body, claws alone palish. 

Eah. Kashiwagi, on Mount Omine^ and near the Iken- 
chaiya. Seven examples. 

Xeeasia, gen. nov. 

I propose this name for an insect which cannot be placed in 
Melifris; but the characters are not widely different. The 
general structure of the body and appendages agree, but the 
outline, both of the body and the antennse, as seen in the 
figure, prevent its inclusion in Melyris^ The tarsi are shoi^, 
but the joints which bear the claws are very large, as^ in 
Melyris j the elytra are without strise, and tne three apical 
joints only of the antennas are enlarged. 

Xerasia vari^gata^ sp. n. (PI. VI. fig. 12.) 

Bnmnea, nitida, griseo-puhescens ; capite thoraceque punctatis ; 

elytris griseo-variegatis \ palpis infuscatis. 

L. 6nim. 


Brown, shining, clothed with grey pubescence ; the head # 
somewhat irregularly punctured, eyes rather small, somewhat 
eoarsely faceted, neck scarcely narrowed ; palpi, three apical 
joints neatly a^e size, infuscate; antennae, first and 
secpndjpmts stout, second rather smaller than the first, third 
lon^ than the second but less robust, fourth to the seventh 
about the same shse, eighth smaller, ninth and tenth widened 
outj terminal of the same size as the tenth but conical ; the 
thorax, anterioT angles obtuse, inconspicuous, posterior angles 
gradually rounded off, external rim entire but very fine, 
punctured, punctures finer than those of the head and more 
evenly set j ^e elytra without striae, variegated with grey 
marlbngs, the transverse marking before the apex being 
indistinctly dentate-sinuate; the Tegs and antennae wholly 
brown. 

Hitoyoshi. Taken in the forest of Okama on a 
niountain; of considerable elevation, yth May, 1881. One 
eitiunple. ^ 


Idst of 8p^eSf with Synonymy* 


Cldontasys' pec^aaci^ 

Kpllioiiifi fiahefiatca 

fiabellata, 


il^ilichas hnumwaniis. 
— — a^color;^ - > 

— — nipon^a 
Btupeua ^ . 

— ^Titfipemus. 
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Eubrianax ramicornis; Kies, 
(Placonycha, Horn,) 

granicollis. 

: pellucidus. 

Grammeubria nitida; Kies, 

opaca, Kies. 

Ojybomdarum (gen. ined. Kies,), 
Prionocypbon ovalis, Kies. 

fii^ipennis, Kiss. 

sexmaculatus. 

Scirtes japonicus, Kies, 

oyatulus. 

sobrinus. 

Helodes dux. 

flayicollis, Kies. 1869. 

Sacodes protectus, Har, 
1880. 

inomatua. 

scapularis. 

Oyplion punctic^s, KUs. 

yanabilis, Thmhg. 

Ptilodactyla ramea. 

MAIiACODBBMIDiB. 

Telephorini, 

Podabrus Heydeni, Kks. 1879. 
Eeinii, Heyd, 1893. 

Hilleri, Kies, (in litt.). 

temporaHs, Hat, 

nctorius. 

madlenthus, JTies. 

ockraceus, Kies. 

maltbinoides, Kies, 

Themus episcopalis (Cantbaris), 
Kies. 

midas, Kies. 

cyanipennis, Mcisch. 

Cantbaris venatrix; Kies, 
Atbemus suturellus. 

Telepborus suturellus, 
Maitsch, 

Cantbaris luteipennis, Kies. 
Telepborus melanopus, 
Har. 1878. 

roninus^ var. ? 

attriatatus. 

Cantbaris attristata, Kks, 
Telepborus insulsus, Har, 

ciusianus, Kies. 

vitellinus, Kies. 

dicbrous. 

— oedemeroides^siss. 

adustacoUis, Kks. 

— plebejuB, Kies. 


Telepborus curtatus, Kies. 

eegrotus, Kies. 

badius, Kies. 

Hildendorfi, Har. 

modestus, Kies, 

viaticus. 

japonicus, Kies, 

vulcanus. 

^ <Jantbms provide. Kies. 
Silis pectinata. 

Elianus rugiceps. 

Icbthyurus niponicus, Lew, 

atriceps. 

Biurus pennatus. 

Maltbinus bumeralis, Kies. 

mucoreus, Kies. 

mutilatus, Kies. 

Maltbiuellus bicolor, Kies, 
Maltbodes niponicus. Kies. 

sulcicolfis, Kies. 

kobensis. 

Podistra japonica, Kies, 


Hrtlini. 

Drilonius striatulus, Kies. 
Oypbonoc®rus mficollis, Kies, 

marginatus. 

Drilaster axillaris, Kies, 

unicolor. 


Melyrmi. 

Laius niponicus. 

Eiesenwetteri, Lew, 

flavicomiSj Kies. 1874, nec 
^ Fabridus. 

— bistrio, Kaes, 

Malacbius bipustulatus, Linn. 

- — prolongatus, Mofseh, 
fovei&ons, Kies. 

eximius. 

xantboloma, Kies. 

Attalus japonicus, Kies. 

elongatulus. 

Ebrseus picticoDis, Kies, 

chlorizans, Kies, 

Hyberbaeus oblongulus, Kies. 
Carphurus plaglatus, Kies. 

Basytes japonicus, Kies. 

constrictus. 

Celsus spectabilis. 

Omineus bumerslis. 

Prionocerus fusdpennis, X«C!,1879, 
Xerasia variegat^ 
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Cleridse, new Synonymy, 

Clddiscus oheliscuSf Lew. 1892. 

Cymatoderma strangudata, Kies. 1879, nee Cladiscm strangulahis, 
Cfaevr. 1848. 

Opilo cartThaUcSf Lew. 1892. 

OpUo mponwuSf Lew., var. 

O. moias, L., Gorh. 1877. 

SisynophoniB hicolor^ Lew., 1891, 1 consider now belongs to tbe Cleridse, 
not tie Telephoridse, but it is veiy difficult to assign any certain place for 
it in the Cleridse at present. 


EXPLANATION OF PLATE YL 


Fiffe 1. Paredichas higoninB, 

Fig. 2. Fubnmox granicollis. 

Fig. 8. Silis pectinaia. 

Fig, 4. Flimm rvgic^B, 

Fi^e 8. Ff'ilonius striatuluB^ Kies. 
F%g. 6. Prila&ier aadllarisy Kies. 


Fig, 7. C^imocents 

Fig. 8. Laius mponicua. 
Fig. 9. Fasgtes cmstrictuB. 
Fig. 10. Celsus spectabiliB. 
Fg. 11. OmineuB humeraliB, 
Fig, 12. Xerasia variegata. 


^—Description of a new Species of Butterfly of the Genus 
Amauris ohtmned hy Mr. Scott Elliot in East Central 
Africa. By Akthur G. Butleb, Ph.D., F.L.S*, &c. 

Two examples of a very distinct species of the A.eeheria 
OTOup were obtained, both males — one taken at Buwenzori, 
oOOiJ^OOO feet alt, the other on the way from Salt Lake to 
Wawamba Co. 


Amauris ElUoti^ sp. n. 

Form of A. echeria^ larger: primaries black, slightly 
browziish towards the base ; all the markings deep ochreous, 
as follows ; — a broad oblique spot across the middle of the 
discoidal cell and a second {slightly larger) before the middle 
oif the first, or lower, median interspace, a small elongated 
spotaWe Ibc npper cx^’cmity of the discoidal ceil, a quad- 
rifid spot ^ypnd the cell, its two upper divisions smsllest, 
the third division; largest, a bifid subcostal spot towards apex 
and, two small spots (the upper one larger than t|ie under) 
obliquely bdow it^ three conspicuous nearly equidistant oval 
sjpots, one below each median branch , towards outer margin 
fCfxA three nearly marginal points towards the middle of the 
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raar^n ; the general distribution of these markings, therefore, 
is similar to mat of A, echerm^ but their relative proportions 
are more nearly as in A. lohengula ; the quadrifid spot beyond 
the cell is, however, different in character from that of all 
the known species : secondaries browner, sericeous towards 
anal angle, and with the sexual patch somewhat ill-defined ; 
an elbowed ochreous belt occupying the basal two fifths and 
traversed by the black subcostal vein and part of its first 
branch ; a discal irregular series of eleven large ochreous 
spots, of which the first, sixth, and eighth are distinctly 
larger than the others ; a nearly marginal series of seven to 
eight dots in pairs, commencing from the second subcostal 
vein : body pitchy black-brown, with two white points on the 
head. Wings below brown, the apical area of the primaries 
and outer three fifths of the secondaries somewhat olivaceous ; 
all the ochreous markings paler than above, and several addi- 
tional small spots or dots near to the outer margin in all the 
wings- , 

Expanse of wings 80 miliim. 

Two male examples. 

Perhaps the most distinctive characters in this species are 
the position of the ochreous belt of the secondaries at, instead 
of a short distance from, the base, the consequent widening 
of the dark external area, and the great size of the spots of 
the discal series on these wings, reminding one of Tirumala 
limniace. 


BIBnOGEAPBICAI NOTICE. 

Mcnudl of GoncTiology, Stmctural and Systematic, Second Series.- — 
Pulmonata. Vol, IX. By H. A. Piesbry, 8yo. Philadelphia, 
1894. 

A LOXG-VBM want has been experienced by the conchological student 
of a sound arrangement and dassification of that enormous assem- 
blage of moHusks familiarly known as Helices. Many classifications 
have from time to time been proposed, but experience has shown 
them to be more or less unsatisfactory. Being based to a great 
extent upon conchological characters, or characters derived from 
the study of some special oigan, this might naturally be expected. 
Perhaps the best of these arrangements was that worked oat by 
Dr. E. von Martens in the second edition of Dr. J. C. Albers’s 
* Die HeHceen.’ Although this work has hdd its own for .some 
thirty years past^ and, to a great extent, formed the basis of the 
last system of classification — that of Dr, L, Pfeiffer — it has long 
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proved inadequate to the requirements of systematists. The great 
increase in the number of known species^ and the numerous new 
types which have been discovered of recent years ^ together with the 
increased knowledge of the anatomy of a large number of forms, 
have rendered those old classifications more or less obsolete. The 
volume before us will therefore be most acceptable to conchologists, 
for it not only furnishes us with an up-to-date dassification, but 
one which is based upon an extensive study of the soft parts, besides 
those ordinal characters which may be found in the shells also. 
This system is not founded upon the modifications of a single organ, 
such as the jaw, the radula, or the shell, but all the organs of the 
animal, internal and external, have been tahen into account with 
very gratifying results. The author has not only taken advantage 
of the anatomical researches of others, but himself has prepared 
EQore than five hundred dissections. 

The two families Endodontidse and Helicidse axe treated of in this 
volnme. The former is divided into two tribes or sections — Poly- 
placognatha and JSEaplogona— respectively containing two aud five 
genera- Five sections axe suggested for the Hdicidm, namely, 
Protogonl, Maorogona, Teleopb^ogona, Epiphallogona, and Belo- 
gona, and these contain as many as fi%-two genera- Besides these, 
four other genera of doubtful affinities are included in this family* 
A synopsis of all the genera of these two families is followed by two 
keys to them, one derived from anatomical, the other from shell 
characters. The remainder of the forty-eight introductory pages 
of, this volume contain remarks on the distribution of H^ces in 
thne and, space, instructions with regard to the preparation of land- 
snails for anatonficd study, and a short note on nomenclature. 
The bulk of the volume consists of detailed descri|4ions of the 
variotis genera, an account of their mutual relationship, the facte in 
ccmnexlon mth ^eir geographical distribution, and, finally, what 
be most nsefbl and vahi^ by the collector, a list of the species 
induded in each genus. The pictorial portion of the work consists 
of 71 j^ates, containing 561 figures of shells and 571 illustrating 
the anatomy ; and of these 330 wm'e drawn by the author, 

From our own experience, and from the opinions expressed by 
practical concholo^ts, we can speak with much confidence of the 
great merit and msefolness of this work ; and Hr, Pilsbry is to be 
congmtulated tt^n the completion of a book entailing sudi a vast 
amount ol researdi and containing a dassification of sudi an enor- 
mous group as the Helices, which will be' mdispensable to the 
student of lead lfdllu6,ca, and, indeed, w^ form for many years to 
come the stand^ work upon the subject treated of- 
, 'jb condnsion, wo would exprete the hope that Mr. Pilshiy may 
be induc^ to xmderta^ a companion volume on the Zonitidm and 
Agnatha, which m hiat^ at in his prefatory remarks. . 
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0<yrr€ciion to p. 521 (‘Annals/ June 1895). 

Sestob I drew up (on the 19tli of April) the description of the new 
Bafcrachian discovered by Mr. Qaelch, I have seen ttie number of the 
‘ Zoologisoher Anzeiger ’ for April 8, in which Prof. 0. Boettger 
desoril^s a new Engystomatoid genus fi^om Halmaheira under the 
name of Oreophrym, I therefore propose to change the name 
suggested by me to Oreophrynella Quelchii, — G. A. Bottlbnoeb. 

Oti the Frodiustion of Males and Females in Melipona and Trigona. 

By J. Pesez. 

The few observations that we possess on the subject of the inner 
life of colonies of Melipona and Tngona were such as to lead us to 
suppose that, in the case of these exotic bees, the production of 
sexual individuals, males and females or queens, does not present 
any essential difference from what we know to take place in that of 
the hive-bee. As a matter of fact, among the large number of 
species of Melipona and Trigona there are some in which t|^e pheno- 
mena take place in a precisely similar manner, and the young 
(jueens are found existing in the nest at the same time as the males. 
This is the case, for instance, in Mdipona scatellaris^ of which I 
have observed simultaneously a number of individuals of both sexes 
at the dose of autumn, a few days before the whole colony was 
destroyed by the cold. 

On the other hand, a nest of Trigona davipes^ Fabr. (quadrangula, 
Lap.), throughout the many weeks during which I was enabled to 
observe it, contained a fairly large number of males and not a single 
young femalp. 

From the observation of a little Trigona from Uruguay, which I 
succeeded in keeping from the commencement of November 1891 
until the middle of October 1894, and which consequently passed 
through three summers under my eyes, I have learnt some facts 
that were entirely unexpected. 

During the hrst year the colony produced nothing but workers. 
Though I was every day on the watch, so to speak, for the slightest 
differences that might appear in the shape and dimensions of the 
freshly constructed cells, and lead one to suppose that a queen- or 
male-ceU was being produced, I never noticed anything peculiar in 
the building operations, and never witnessed the emergence of any 
but workers. 

The following year (1893), about August 10, I noticed in the 
centre of a comb in course of construction a cell wider and taller 
than the ordinary ones, above the level of which it projected by 
about a millimetre and a half. On August 28 the cell was open, 
and I soon discovered the young queen which had emerged from it, 
and which, owing to her light colour still more than to her size, 
was conspicuous f^ainst the black bacl^round formed by the popu- 
lation of the colony. She lived in the nest until the end of Septeml^r, 
when she disappeared, having gone out during bright sunshine to take, 
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according to the expression customary in apiculture, her nuptial 
flight, which, however, was rendered useless by the absence of males. 
She did not return. Nothing more took place during the year: 
not a single other female nor any male emerged 

In 1894 a female cell was constructed on June 15, and several 
others were built in the course of July ; but none came to any good. 
A parasitic disease seemed to have attacked the colony j many larvse 
died in their cells, and they soon perished in numbers every day ; 
the queen herself was attacked, and succumbed at the commence- 
ment of October, while the last workers died a few days later. No 
male had yet appeared. 

It was important to see whether the workers, which were still 
fairly numerous when the queen died, would not set to work to 
make a new one for themselves, as normally happens in the case 
of our hive-bees when accidentally bereft of their egg-producer. 
Nothing of the kind took place, and this was, a to be foreseen. 

In the case of the hive-bee the larvee are fed according to their daily 
wants, so that, when the queen happens to disappear, the workers 
have only to supply some larva with the royal jdly, instead of the 
paste that produces the workers, and the selected larva, which would 
have become a worker, will develop into a queen. In the case of , 
Mdijpom the ceE when constructed is immediately provisioned, and 
receives the whole of the food necessary for the development of the 
larva ; the queen deposits an egg in it, and the cell is at once sealed 
Up. The larva that will be hatched in the cell will therefore develop 
entirely removed from any intervention on the part of the workers, 
-and tim destiny of the foture bee is consequently irrevocably fixed 
from the very loginning. As a matter of fact, no change was made 
in t]be cells sdready Constructed. Trigona is incapable of replacing, 
as tke Hve-hee does, the vanished mother of the nest. 

An interesting point still to be determined was whether, as 
appears to be iSe case in certain instances, but not always, in our 
common bees when they have lost their queen, the faculty of ovi- 
potition would be manifested by some of the workers. Eoilding 
operations were continued for several days longer; a few large 
q^neen cells were constructed , at the edge of the last comb and 
received their store of paste. In this tatic the workers displayed 
vejy great activity, and often waited several hours while the queen 
visit^ the cells to perform her function. Eventually they betsame 
tired ^ the paste was soon delivered up to pillage, and consumed in 
ft few moments. - ^ More than once the cells were sealed up, and it 
was poBsdbJe to believe that an egg had been, deposited in them by a 
worker wUch 1 iad not succeed^ in detecting in the act. Before 
iong» however, Ihe cells were reopened and the contents devoured. 
After being pmvisioned and tealed up afresh, they Sgain underwent 
the same. fateJ Tlien all operations ceased, ^d the workers suc- 
cumb^ one after the other. 

To recapilulsde : in the space of three years a colony of Trigom 
^ pr^uced a queen in fte second, and virtually several queens in the 
th^ Tear, hut never a mn^ male. Since observations were 
fttiestod the premature death of the queen, we are left in doubt 
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as to whether she would have continued throughout her life to 
produce only females, or whether, at a more advanced age, her 
progeny would have been males, as was seen in the colony of 
Trigona clavipes^ mentioned above. In any case the non-simul- 
taneous production of individuals of the two sexes in one and the 
same colony points, in certain species of MeHponids, to the indis- 
pensable intervention of cross-fertilization, the advantages of which 
are well known to naturalists . — CompUs Rendus^ t. cxx, no. 5 
(Eebruary 4, 1895), pp. 27B-275. 

On the Development of the Body in the Pmwn (Palaemon serratus, 
Fabr.) and the Crayfish (Astaous fluviatilis, Gesn.). By Louis 
Roule, 

Por several years past 1 have prosecuted researches upon the 
development of the two crustaceans mentioned in the title of this 
note. The facts that I have observed are for the most part known ; 
but several of the principal among them have not been described 
with great accuracy, and the interpretations that have been given 
of them seem to me to be incorrect. 

The ovum of these animals is cbiedy composed of food-yolk : the 
formative yolk, at the moment of fertilization, collects into a little 
cicatiicle, which alone produces all the elements of the embryonic 
economy. Contrary to what happens in the case of PoreeUio^ to 
the embryogeny of which I have devoted a recently publi^ed 
memoir*, the cicatiiole does not commence by surrounding the 
entire ovum, to give rise afterwards to the appendages ; it develops 
on the spot and increases slowly, while giving rise in succession to 
the organs and the paired limbs. The ovum of Porcellio is globular ; 
the young embryo is itself spherical from the very first ; it subse 
quently elongates, increasing in size principally in the direction of 
future longitudinal axis, and thus arrives at its definitive con- 
dition. The case is different both in the prawn and in the crayfish. 
At the veiy commencement of the embryonic development of these 
latter forms the cicatricle divides, foUowing a plane almost tangen- 
tial to the surface of the ovum, into two snperimposed parts. This 
deft commences as a superficial depression, which es^ends across 
and sinks little by little into the cicatricle, dividing it in such a 
way that the latter, instead of remaining full and compact, appears 
divided into two halves, one of which is folded back beneath the 
other. This arrangement persists, while the cicatride increases in 
size, giving rise to the appendages and the oigans; the halves 
enlarge and preserve their relations, One of them being tucked 
beneath the other. Finally, when the development is concluded 
and the body formed, the latter lies bent double ; the portion folded 
back corresponds to the abdomen, and the other to the cephalo^ 
thorax. At the moment of hatching the curvature is e&ced by 
the straightening of the whole, and the abdomen, assuming its 

♦ "Etudes sur le d^vdoppement des Crustac^s.” — Partie; 
Mtooire: "Etude sur le d^veloppement du Cloporte (PofHiellw scaheTf 
Leach}.^’ Annales des Sciences j^turdles, Zoologie, 1894. 
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ultimate position, extends in the direction of the longitudinal axis * 
of the body. 

The important fact in this series of phenomena is the singular 
manner in which the curvature is produced. The latter does not 
take place gradually, by the folding upon itself of the young 
embryo ; it appears all at once, by means of a cleft, which pene- 
trates into the cicatride, divides it into two planes, and increases in 
size with the latter. This deft does not enter into the composition 
of the body ; it forms part of the surrounding space and is, destined 
to disappear. Authors have already alluded to its presence i but 
in my opinion they have strangely mistaken its real value. They 
have considered the rudiment of it as torresj^onding to a gastrular 
invagination, and this as much on account of its very early appear- 
ance as of its ori^n and mode of growth. On carefully following 
the series of embryonic stages, we perceive that this invagination in 
, no way contributes to the formation of the digestive cavities, it 
remains independent of these, preserves its autonomy while increasing 
in size, and finally becomes the defb which, in the embryo doubled 
upon itself, separates the cephalothorax from the abdomen. 

A division of this kind is not peculiar to certain of the higher 
Crustacea ; it exists, although less pronounced, in other more simple 
representatives of the class — ^in Asellus aqiiaticvts, Fabr., for 
example. The embryogeny of the latter proceeds, as regards the 
extension of the cicatricle, similarly to that of Poreellio, at least in 
its general features ; only the body of the young embryo, which is 
at first spherical, assumes the definitive elongated form by cleaving 
in its dorsal region, living the ventral portion undivided and sepa- 
frond the other after the manner of two valves- 
Thia phenomenon is mo^t importimt, for it represents in a relatively 
, simpie oonditioh and at an advanced stage of development ^e pre- 
cocious fisrion the ci<»triele in the prawn. 

With refeienc^ to comparative embtryology,this fission corresponds 
a ^placement in space. The body of Qie embryo enclosed in its 
i^Hsh^ comes all at once, by its means and without any other 
modificatiDB, to acquire a recurved shape, which, enables it to be 
contained in the cavity limited by the shell. Undoubtedly the cause 
in such a case must be sought for in the abundance of the food- 
yolk; the latter renders tiie ovum very bulky and prevents all 
finding back. This displacement involves very remarkable conse- 
qhenoea with respeot to the position of the rudim^ts of several 
m^gans. . Thus, the extremity of the abdomen arises beneath and in 
head ; the anus breaks through immediately behind the 
mouthy and% on* ^ These phenommia proceed -from thd foregoing, 
.All the organs are afterwards restored to their places by the 
, stirnghtening of the body, the effacement of the curvature, and the 
disappeaeance of the clefr.^ , A.mong the iterations introduced into 
the eml^ome processes by the presence in;the ovum of a large 
quantity of food-yolk* the production on the spot of a doubling back 
of the entire animal^^ by .means of the simple formation of the free 
space, which sOpatati the two folded portions, is one of the most 

i caar. no, $ (February 4, 1895), 
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XVL — Notes on some Genera and Species ^j^Coccidse. 

By W* M, Maskell, New Zealand, 

1, The Genus DactylopinS. 

About seven miles from the town of Wellington, in New 
Zealand, is a flat valley, about 10 miles long and perhaps 2 
or 3 wide at the base, through which the lower part of the 
river Hutt flows into the heM of Wellington Harbour. The 
land in this valley, which has been subject to innumerable 
overflows of the river, is very rich, and is mostly taken up 
by small farms or market gardens, and much fruit is grown 
there. During the summer of 1894-96 (September to March) 
the gooseberry-trees in these gardens and the grape-vines in 
the glasshouses were subject to a very annoying attack by an 
insect which was readily recognized as a mealy-bug,” but 
which had not previou^y appeared in such great numbers. 
After awhile the depremrtions of the insects became so bad 
and their numbers so large that quite a " scare ” was pro- 
duced, and the usual talk began of applying to the govern- 
ment for assistance. Many fruit-growers used remedies in 
the form of sprayed liquids, but seemingly without much 
success ; and as I write the pest seems (from the accounts I 
have had) to be nearly as bad as ever. 

Specimens of the insects were submitted to me for identifi- 
cation, and I was particularly, asked to say whether the insects 
Ann. & Mag. N Hist. Beit. 6. Vol. xvL 9 
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on the gooseberries out of doors differed from those on the 
vines under glass. After careful examination I found that 
the two were essentially identical, and that they corresponded 
almost exactly with the species known in Europe as 
loptus adoniaum^'^ or the common mealy-bug. I say almost 
exactly/’ because neither in them nor in any similar insects 
have I ever been able to detect one external character which 
is mentioned by Signoret Annales de la Soc. Entom. de 
France/ Dec. 23, 1874, p. 307) and also by Douglas Entom. 
Monthly Magazine/ voL xxv. p. 314) in' their descriptions of 
this species, viz. : — “ Une bande brune sur le milieu du dos ” 
{&gn^ ; “ a broad brown or livid band-like shade ” {Dough). 
During my study of Coccidae, which extends now over twenty 
years, I have persistently endeavoured to minimize the 
importance of mere external colours and to lay stress upon 
anatomical characters only. But the occurrence of this insect 
in such suddenly injurious numbers, and its consequent 
importance, here led me to look into this question more 
closely in regard to the whole genus Daotylopius^ and to try 
to tabulate, if possible, a principal character which might 
serve for ready differentiation in future. 

I may say here that 1 am clearly of opinion that the insect 
in the Hutt Valley is not indigenous to New Zealand. All 
the European species of Dactyhpius ^ (so far as I know) 
exJiibit on their lateral margins a number of white cottony 
t^els^of -^ryiag l^gth. In New Zealand I have described 
seven species believea to be indigenous, and none of them 

S assesses this very distinct feature* Moreover, although the 
utt Valley was in former times very densely clothed with 
heavy forest, it is now almost entirely cleared. Further, the 
Gqccids in question have appeared only in gardens and houses 
devoted to European plants. 

The insects belonging to tke genus Daofyloptus may vary 
a good deal in their external appearance, and amongst the 
fifty or sixty which have been described some are aerial, some 
subterranean, some simply covered with thin meal, some 
having, in addition, cottony tassels, while others surround 
ffieinselves with masses of cotton, and others form separate 
cottony . sacs. Probably the best character by which to 
separate the species is one which requires by no means a 
difficult examination— I mean the relative lengths of the 
antennail joints in the adult female. This character may be 
very well made out without any long and tedious preparation 
of a, specimm, and is th^efore useful as a first guide to iden- 
tification. I am not to Ite, supposed to ignore other perhaps 
very distinct chariusters. 
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One of the reasons which led me to attach the Hufct Valley 
insects to D, adonidum was the exact correspondence of the 
adult female antenna with that of the European species ; and 
for comparison I had the advantage of possessing not only 
the desc3*iptions and figures of Signoret, Comstock, and 
Douglas, but also a mounted specimen of D, adonidum from 
Paris, which had been sent to me (unmounted, in situ) by 
Signoret himself. I am obliged here to draw atten- 
tion to a rather curious error in Professor Comstock’s descrip- 
tion (Rep. of Entorn. TJ.S. Dep. Agric. 1880). He there 
says: — “ The antennae are composed of eight joints, of which 
the eighth is the longest, and the third ard the second, fourth 
and fifth the shortest and of equal length.” This is meant 
to be translated from Signoret; but Signoret’s words are 
“ huit articles, dont le huitibme le plus long, puis le troisibme 
et le second, quatribme et cinquibme d’^gale longueur et les 
plus courts,” which very clearly means that the third and 
second come next to the. eighth and the fourth and fifth are 
the shortest and equal ; and this is borne out by the actual 
specimens, as I show in the table below. The error is quite 
excusable, the original French being rather obscure ; but it 
might lead to much confusion. 

The following table will show ihtformulce of the antennal 
joints in the species already described. For convenience I 
have grouped these species in the first place according to their 
external appearance, with or without cottony tassels, sacs, &c. 
The figures give the sequence of the joints, beginning with 
the longest, and those which are bracketed are intended to 
mean equal or suhequal^ the first in a bracket being perhaps 
longer than the others. 

Genus Dacttlopixts, 

Section I . — Exhibiting dorsal meal and lateral coitoiig tassels. 


2 antennal 

Species. Author. Locality. formula, 

ad(mdvm (Linn.) .... Signoret Europe. 8321 (67) (54). 

affirm Maskefi. Australia. 83215 (746). 

alatemi Signoret Europe. 832 (4567 ) 

brevipes Cockerell. West Indies. (S8)(12)(^)(67). 

bromelia (Bouchd) Signoret, Africa ; India. (238) 1 (4567). 

ceratoniiB Signoret. Europe. 8287456*. 

citri (Boisduval) Signoret Europe. (38) 2 (57) (46) *. 

Craxm Coquillett N. America. (238) 5 (47) (61). 

cwMm Signoret Europe. 8 (32) (567) 4*. 

iedrmtor Comstock. N. America. 83 (27) (56) 4*. 

mhedm CoquiUett. N. America. 8 (23) 561 (47). 

Jims Signoret Europe. 83(24507)*. 
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Species. 

hoya 

iTidims 

lavandulm * 

lUiacearum (Bouche) . . 

lolmlatus 

UmgifilU 

mamiUarits (Bouch^) . . 

nip<B 

pt^idis 

TobinuB 

Byani 

mitni 


theohromcB 

UtUparum (Bouch^) . . 



miis (Medielski) .... 
Walkeri 


Author. 
Signoret. 
Signoret. 
Signoret. 
Signoret. 
Maskell. 
Comstock. 
Signoret. 
Maskell. 
Signoret. 
Signoret. 
Ooqnillett. 
CockerelL 
Green, MS. 
Douglas. 
Signoret. 
Signoret. 
Signoret. 
Newstead^ 


Locality. 

Europe. 

Europe. 

Europe. 

Europe. 

Australia. 

N. America. 

Europe, 

Demerara. 

Europe. 

Europe. 

N. America. 
West Indies. 
Ceylon. 

S. America ? 

Europe. 

Europe. 

Europe. 

Europe. 


2 antennal 
formula. 


88 (2765) 4*. 

88 (67) 2 (45) *. 
? 

828645 (71). 

832 (15) 467. 
8234 (567) 

8 (817) (246) 6. 
382 (4567) *. 

882 (676) 4*. 
(238) 1 (457) 6. 

82 (31) 7 (66) 4. 
831257 (46). 

8 (32) 1 (576) 4. 
? 

(88) 2 (54) 67 ♦. 
3824567 

83 (1246) (67). 


XT. — Without lateral cottony taasda ; often with much cotton^ 
hvst not forming separate sacs or cmhions. 



^mrilanatMs . 
calewJqir^ * 


eridccla ^ ; • 
emUflypii v . 
fieemeeiosm 
glauctts. . 
iceryoides , . 
mexicanus 



Maskell. 

MaskeU. 

Maskell. 

Maskell'. 


Australia. 

New Zealand. 

New Zealand. 
New Zealand ; 


Fiji ; West Indies. 


71 (24) (36) 5. 
83 (21) 4667, or 
73 (21) 4 (m). 
88 (466721) 
28163 (46) 7. 


Maj&eH E^i; India. 


M^keE. 

MaskelL 

CockerdL 

M^kell, 

Maskell. 

CockerelL 

Maskell. 

Cockerell. 

Cockerell. 


Australia. 

Australia. 

N< America. 
New Zealand. 
New Zealand. 
Mexico. 

New Zealand. 
West Indies. 
West Indies. 


8231 (4667), or 
7 (231) 466. 

7 (213) (66) 4, 
846 (216) 7. 
J(12) (8i) (66). 
831 (267) (46). 
812 (867) (46). 
884 <21^ (67). 

8 (28) 1 (4667). 
(88) 217 (466). 
(83) 214 (667). 


SeetaoB HL — WiHiout eaitmaf tassds; fomdng casMom of cotton. 


'oftfeme ............ SlaskelL Anstinlia. 

' Maak^. AostraliiL 

AiS6er^.......;V... Aostaalia. 


81 (24) 8(687), or 
n (24) 3 (66). 
"“(84) (6^ 7, 


or7 (12) (3^(66). 
8(1234667^ 


. Sectiaii tassels t a pltmt-neak 

■ as a eoserkig. ■ . 

lobteetni Nto Zealand. 8 (1284667). 
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Section V. — Without lateral cottony tassels ; forming separate 
cottony sacs. 


2 antennal 

Species. Author. Locality. fonnula. 

aipmus Maskell. New Zealand. (8312) (456) 7, 

glohosus Maakell. Australia. 8 (231) 6 (467), or 

7 (241) 356. 

graminis Maskell. Natal. 8 (346) (721) 6. 

hbidatus Maskell. Australia. 823645 {71). 

8teelU Cockerell. N. America. 8 (12) 3 (4567). 

Towmhendi Cockerell. N. America. 7 (123) 466, 

vastator MaskeU. Sandwich lal. 7 (21364) 5. 


In the foregoing list D, lohulatus appears twice, for the 
reason that it exhibits the lateral tassels and also constructs a 
cottony sac. 

In the insects marked • I find no mention of the first 
antennal joint. As a rule this joint is nearly equal to the 
second, but there are exceptions. 

I incline to the belief that D, koyw^ D, liliacearum^ and 
D, tuliparum are only synonyms of Z). adonidum. 

Cockerell (‘ Entomologist,’ 1893, p. 267) says that D* de^ 
simctor^ Comstock, is now regarded as a synonym of citrV^ 
The antennal formulae of the two, according to the foregoing 
lisL indicates some difference. 

In my ^ Farther Coccid Notes,’ 1894, just published, I 
describe D, vastator from the Sandwich Islands, and mention 
that it approaches the Mexican species D. Townshendi^ 
Cockerell, Here, again, the antennal formulae indicate 
divergence, although in this case I tliink that probably it is 
not suflSciently marked to constitute by itself a specific 
character. But, taking it in conjunction with the differences 
noted by me in the feet, spinnerets, and marginal spines, I 
shall still for the present leave vastator separate. 

D. iheohromce^ Douglas, is placed by its antennae rery close 
indeed to D. longifilis^ Comstock, and not far from 
D. pteridisj and i?. hrevipes ; and D, talini would also come 
into this group were it not for another character (long radiating 
glassy threads) which distinguishes it. 

On the whole, whilst these antennal formulae ” cannot be 
considered as decisive for the whole genus DactyhpiiiSi I 
believe, that they may be vew fairly used to separate the 
species belonging to Section 1.; indeed, they are probably 
the best guides for that section. As regards the other sections, 
they may be usefully considered in conjunction with other 
characters, and may often indicate near relationships; fr>r 
example, in Section II. Dr simplex and D, virgatus are 



134 


Mr. W. M. Maskell on some 


remarkably close to each other, with a variation only in the 
seventh joint, and as (from the descriptions given) there seems 
to be no other important differentiating character, these two 
will very likely be found to be identical, or, at most, varieties. 
In Section III. all the three species have nearly identical 
formulas ; but there is a marked difference between the cottony 
secretion of B, Jierlicola and those of the others, and D, aU 
lizzice also differs a good deal in the same particular from 
D, hibhertiw. As for D, ohtectus^ whilst its formula is near 
to those of D, alpinus and D. Steeliiy the employment by it 
of the plant- scales as a shelter is amply sufficient for sepa- 
ration. 


2. The Genm Planchonia. 

For several years past I have been endeavouring to esta- 
blish the fact that all the forms which have been placed by 
various observers under the several names of Pollinia^ Asiero- 
lecanium^ Lecaniodiaspisy Planchonia^ are really only varia- 
tions or species of one genus ; and I have affirmed that all 
these names, with the exception of Planchonia^ ought to be 
abandoned. To that opinion I still adhere ; and the more I 
am enabled to examine insects of this kind, the more I am 
convinced that my view is correct. In this place I may 
observe that, whilst hitherto I have not devoted much space 
to PoUinia and Lecaniodiaspisy these two are not really 
different from the others. It nas been thought by some that 
Pollinia is characterized by the absence o£ a marginal fringe ; 
yet It has pr^sel^ the same spinnerets ^ Planchoniay and, 
beades, the .marginal fringe is by no means always con- 
spicuous in any species; I have seen a twig covered with 
scores of insects, of which at least half exhibited no fringe at 
all, while the rest had a very fine one. Lecaniodia^Sy on 
the other hand, is said to differ from Planchmiia by the 
presence of antennm ; but this, taken alone, and without any 
other distingu^hing character to be made out, is surely an 
insufficient basis for the erection of a new genus, more espe- 
cially as in Planchonia itself the antennas are preset, although 
in an atrophied or rudimentaiy form. 

Consequeptljr I stand by the sole genus Planchonia as far 
as this particniar section of Goccidss is concerned. Now in 
my paper (Trans. New Zealand Institute, 1894) I have 
dmaed this genus mlo three g^^ 

1. Females hay^sulxiixcular or elliptical tests; 

2^ Femal^ ha^ng narrow elongated tests ; 

B. Females having irregular tests. 
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For the present I propose to consider only the first of these, 
leaving the others for future enquiry. This group may be 
said to include the following forms reported up to the present 
by various authors in different countries : — 

1. Planchoma (Pollinia) costcBy Targioni. 

2. — {Asterolecamum) aurea^ Boisduval. 

3. ( ) quercicota^ Bouchd. 

4. ( ) bambiisos^ Boisduval. 

5. fimbriata^ Boyer de Fonscolombe. 

6. arabidis^ Lichtenstein. 

7. hedercB^ Lichtenstein. 

8. * epacridis^ MaskelL 

9. styphelioBy MaskelL 

10. [Lecaniodiaspis) sardoay Targioni. 

11. oncidiiy Cockerell. 

12. Cockerell. « 

13. [Lecanioataspia) yucccSy Biley. 

14. (Asterolecaniurn) massalongianay Targioni. 

16. ventruosay MaskelL 

Three of the foregoing — P. arahidisy P. hedercsy and 
P. yuccce — have never yet, so far as I am aware, been fully 
described, and cannot be inclnded in our consideration on 
that account. I do not, however, think it probable that they 
will be found to depart in any important manner from the 
type. 

1 am not acquainted with P. massalongiana. 

Daring the last summer (in February 1895) I received 
from Mr. E. J. Kingsley some twigs of oak trees thickly 
covered with thousands of insects, which I at once recognized 
as a species of Flanchonia, I was informed that they are 
doing great damage to oaks near Nelson, in this colony, and 
I have heard subsequently that they have been noticed there 
for twelve or fourteen years. I found that these insects, both 
in their tests and in their anatomical characters, corresponded 
exactly with specimens which had been sent to me of Pfan- 
chonia quercicolay Bouch^, by Dr. Sigaoret about 1880. The 
occurrence of this species here in such numbers led me to look 
more closely still into the relationships of the genus Plan- 
choniay and to cast about to find, if possible, some character 
which would be better adapted for proper discrimination than 
the mere outward appearance or colours of the test and the 
fringe. As regards the test, several writers have laid stress 
upon the differences which they have detected between 
** yellow” and ‘'green” or “yellowish” and “greenish.” 
I have found it many times very difficult to satisfy myself 
(although not in the least colour-blind) as to what specimens 
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have been “ yellow ” and what green.’’ The fringes, again, 
are sometimes white and sometimes pink ; and authors have 
used these as separating characters. But I have found 
species in which the fringe varied in colour according to the 
bark of the twig they were on ; so that this also is fdlacious. 
Tfiiing the insects themselves, it is also very difficult to 
detect differences. All of them are of a more or less sub- 
globular, elliptical, slightly tapering form. None of them 
exhibit any feet. All (with the exception of P. sariod^ have 
quite atrophied antennae. All have precisely similar rostra 
and setas. But it occurred to me that possibly some clue 
might be obtained from the aiTangement of tiie peculiar 
figure-of-eight spinneret-orifices, pores, or glands (or whatever 
they are) which are common to all the species, but which do 
show, when closely examined, certain differences. 

With this object I ^ave studied with some care a number 
of prepared specimens, with the result that I find them as 
follows : — 


Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 


One marginal row of 8’s; one row of simple orifices; no 

dorsal 8’s or tubes fimbrluta, 

gmrdcola, 
jmstidans^ 
epacridis. 

One marginal row of ffs ; one row of sim^e oiifices (not 

numeibus): many doi^ tubes stypTielue, 

One marginal TOW of oa; one row of simple orifices; scattered 

, S’abfi dotsum (not numerous) 

One miur^inal row <rf S’s ; one row of tople oiifices ; scattered 

S*3 on doiiiim (numerous). 

Two majghaal rows of 8’s ; acattered (numerous) simple orifices. Tsentruosa. 


According to this classification epcxridda^ pustulans^ and 
quermcoh would be varieties oi^mhriata > styphdice would be 
close to them, but removed by the dorsal tubes which spring 
from simple orifices } oniddU would be a variety of hambuscB ; 
and tieniriiosa would stand alone. As for costiBj sardoa^ and 
miissalonffianaj 1 imagine that they will be found h^’eafter to 
. bfe very dose to j^mbriata. 

; , Ifmly acknowledge that there are many difficulties in the 
way of a satisfectoiy arrangement of this very peculiar genus; 
and X admit that the external appearance ana colours of the 
tests dp somewhat, e, y, as between ^acaridis and querm-^ 
coh Of pnddti mi b^husm. Yet it is^ to me, undoubted 
that the real basfis of all study of Coccidae ought to be the 
study of the phamfeers of the insects themselves, much more 
than that of their external coyerings. I have already (in my 
^paper of 1893, N. Z* Transactions, vol. xixvi.) observed how 
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easily one can mistake a Psyllid for a Coccid by considering 
only the waxy pupal test ; and if it is so easy to make such 
a mistake between two different families, how much more so 
would it be to confuse two species of the same genus. There 
is little risk of such a thing if the characters of the insects 
themselves are made the principal points of separation. 

3. The Antennal Joints o^ Coccidse. 

The study of Coccids differs from that of most other insects 
in that, as a rule, their extreme minuteness obliges us to 
adopt means of classification which ai-e not necessary amongst 
the Lepidoptera, Coleoptera, &c. Moreover, in a large pro- 
portion of cases they not only are so covered by different 
kinds of secretion as to make it nearly impossible to judge 
from external marks or colours on the epidermis, but also 
usually shrivel up and become deformed at gestation, so that 
their very form is not a sure guide. Consequently, in order 
to arrive at anything like a mear classification, we have to 
use such characters as the number of antennal joints, the 
arrangement of certain hairs or processes, the form and 
proportions of the feet, and so on- — things which, to a lepi- 
dopterist, for example, would seem absurd and useless. 

In a very interesting paper by Herr Karel Sulc, published 
at Prague in 1894, on a new Coccid named by the author 
Ortheziola Vejdovslcyi^ it is stated that one of the characters 
separating this from the genus Orthezia is the number of 
joints of the antennae (in Orthezia 8-9, in Ortheziola*6cfiAf)f 
and in the description of the insect Herr Sulc says : “ the 
head is fumished with two frontal processes, to the apex of 
which are attached the antennae.” In the excellent plate 
appended to the paper the antennae and the “ processes ” are 
clearly shown (figs. 2 and 8). * 

1 have ventured to draw the attention of Herr Sulc to the 
fact that in this description he is departmg from the usual 
custom of students of the Coccidae, which has hitherto been 
to consider what he terms the frontal process ” as the first 
joint of the antenna. 1 cannot affirm that the rule is abso- 
lute and universal, as there are exceptions ; but it has been 
followed by such authorities as Signoret, Targioni, Comstock, 
&c., and, 1 think, by all the modern writers. Indeed, Herr 
Sulc, in the sentence quoted above, ascribes to the adult 
Orthezia 8-9 joints,” which cannot be, unless the frontal 
process ” is counted as one^j and in a p^er of his own, in 
the ^ Entomologist’s Monthly Magazine,’ February 1895, he 
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gives to Lecanium Douglasi the normal antenna of eight 
joints, including of course the “ process,” 

Beyond the question of uniformity in dealing with Goccid 
classification, there remains of course the further one, whether 
the usual system is correct or not. In one sense it would 
not matter much which course might be followed : if we all 
agreed to ignore the “ first joint,” we should simply have to 
reduce by one the numbers given by authors hitherto. Yet I 
think there is a point which may be useful as indicating a 
real reason for the rule. In my paper of 1893 (Trans. N. Z. 
Institute, vol. xxvi. p. 86} I mentioned that in the Dactylo- 
pinse and A(^nthococcinae the anal tubercles ” seem usually 
to be more chitinoos than the rest of the abdominal epidermis, 
and that in nearly all Coccids the antennse, feet, and rostrum 

F resent the same character. Since seeing Herr Sulc’s paper 
have examined a large number of specimens of many genera, 
mounted after preparation with potash, and find that whilst 
there is, almost without exception, a clear difference notice- 
able between the antenna and the epidermis of the head, that 
difference is as clear in the first joint as it is in the others. 
A difference indeed, such as I refer to, may be seen in fig. 2 
of Herr Snic’s plate of Ortheziola. This being so, I cannot 
help thinking tnat a feature which pervades the whole Coccid 
family may be accepted as showing that the so-called frontal 
process ” is a part of the antenna rather than a part of the 
liead.^ In fact, as we do not consider the coxa of the foot as 
only a '^lateral process” of the thorax, but as really the 
first joint of the foot, it seems that we ought also rightly to 
speak of the first joint of the antenna as springing direct from 
the head. According to this view, Ortheziola Vejdovskyi'wiXi 
have antennae oifour joints. 

' It may be admitted that the question here raised is quite 
open to discussion ; and^ some entomologists may possibly 
deem it unimportant, though it has some importance in the 
study of Goccids, which, as remarked just now, must proceed 
on somewhat different lines from that of other insects. 
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XVIL — Description of Two new Spiders obtained by Messrs, 
J. J, QuelcTi and F* McConnell on the Summit of Mount 
Roraima^ in Demerara / with a Note upon the Systematic 
Position of the Oenus Desis. By E, !• Pococb:, of the 
British Museum. 

M YGALOMORPH JB, PoC. 

Family Theraphosida, Tlior. 

Subfamily BARTCKELiurjB^ Sim. 

Genua Gtrtogrammomma, nov. 

This genus is most nearly related to Idiophihalma of 
Cambridge. The characters of the two may be contrasted as 
follows : — 

Idiophthalma. — Posterior row of eyes much wider than 
anterior row (nearly twice as wide), distance between anterior 
lateral eyes about twice a diameter. 

Cephahthoracic fovea strongly procurved (teste Simon; the 
type in the British Museum of L suspectum^ Cambr., has 
been pinned through this spot). 

Mandibular rake formed of a single transverse series of 
shortish spiniform teeth. 

Labium without teeth ; maxillae with only two teeth. 

Legs short and robust. 

Ctrtogrammomma. — ^Posterior row of eyes only slightly 
wider than anterior ; distance between anterior laterals about 
four times a diameter. 

Cephalothoracic fovea strong and straight. 

Mandibular rake merely represented by a few spiniform 
setm, which are only a litlie stouter than the normal setse 
which clothe the rest of the mandible. 

Labium wider than long, almost unarmed, furnished with 
3 spinules ; maxillse fumimed with a small cluster of irregu- 
larly arranged spinules. 

Sternum circular, with marginal impressions. 

Legs longer and thinner. 

Oyrtogrammomma moTUicola^ sp. n. 

Colour a uniform coffee-brown. 

The entire body covered with a clothing of short hairs. 
Carapace high, oval, much longer than wide, the length 
equal to the patella and tibia of the first leg, the width to the 
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tibia and half the patella ; ocular tubercle spherical, ocular 
area a trifle wider than long ; median eyes a little larger than 
the anterior lateral, and separated from them by a space which 
slightly exceeds their diameter ; posterior lateral eye smaller 
than anterior lateral, but about twice as large as the posterior 
median, which are situated quite close to them, but about 
their diameter’s distance from the anterior median. 

Mandible with external surface naked below ; the inferior 
margin armed internally with 8-9 strong teeth and a few 
minute granules behind } fang long, slender, and smooth. 

Leffs long and slender, 4, 1, 2, 3, the fourth exceeding the 
first by the length of its tarsus ; protarsi of first and second 
scopulate nearly to the base, of third scopulate in its distal 
half, of fourth scopulate at the apex ; tarsal scopulse of first 
and second legs entire, of third and fourth intermixed with 
setae and rather thin,* ungual tufts large; legs 1 and 2 
almost unspined, although some of the setm are stout ; a series 
of spiniform setse on the upperside of the femur of the first 
and one on that of the second ; two upon the lower surface of 
the tibiae and one at the base of the scopula on the protarsi ; 
tibiae and protarsi of posterior legs copiously spined ; patellae 
of ail the le^ unspinrf, but furnished with a distinct poste- 
rior wart ; daws with a single series of five strong teeth on 
their outer edges. 

Tibia oipmp with several long spines below. 

Inteffial apwMiera short and contiguous ; external with the 
basal segment the longest, stoutest^ and geniculate, the apical 
small and rounded. 

Measurements in millimetres . — ^Total length 14 ; length of 
carapace 6*5, width & ; length of first leg {from base of femur) 
.16, of second 15, of third 14, of fourth 20* 

A single female example from the summit of Mount 
Roraima (8500 feet), 

Aeachsomohph^, Poc. 

, " - Family Any^anida. 

; ; ' . Genus Aysha, Keyserling. 

(^Bie Spaaiien Amierikas: Biaailianische Spinnen,*’ 1881, p, l29.) 

.Aysha Quel^iiy sp. n. 

Carapace, palpi, coxse, and femora of legs 
reddish jellbw mandibles, sternum, and distal extremities of 
the Spcmcb darker; abdomen bluish black, without any 
very definite pattera. . ^ ^ ^ ^ 
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Carapace high, heart-shaped, longer than broad, its length 
about equal to the length of the femur of the first leg j width 
equal to length of tibia of third leg. 

Ocular area transversely elongate, much wider than long, 
anterior median eyes about half the size of the rest, which 
are subequal ; eyes of anterior row viewed from above rather 
strongly recurved, when view'ed from the front about straight, 
the distances between the individual eyes narrow and about 
equal to the radius of a median eye ; eyes of the posterior row 
slightly procurved, the space between the median nearly equal 
to their diameter, space between median and lateral rather 

f reater; all the eyes are round, the anterior median being 
ark-coloured, the rest pale. Glypeus about equal to twice 
the diameter of the anterior median eye. 

Mandibles long and strong, narrowed, diverging a little 
distally ; edges of the groove upon which the fang closes 
toothed, the posterior edge with 6 small teeth, the anterior 
with 5 much larger teeth ; in front of the latter and extending 
to the base of the fang is a cluster of long setss. 

Labium more than twice as wide as long, a little narrowed 
distally, with lightly emarginate anterior border. 

MaaeillcB surpassing the labium by more than a third of 
their length, rectangmarly pointed at the apex, the inner edge 
of the apex straight and strongly hairy, the outer convex and 
bearing a strong seirula. 

Legs 1, 2 and 4, 3 with robust femora and very slender 
protarsi and tarsi ; femora 1 and 2 armed above with 9 long 
filiform spines, 3 and 4 with 7 ; unarmed below ; tibiae with 
12 long spines below and at the sides ; patella armed with 
1 posterior spine; protarsi with many spines, intermixed 
with hairs ; tarsi not spined, thickly hairy below, the ungual 
tufts conspicuous ; claws furnished with 5 (? more) very long 
and strong teeth. 

Palpi with femur bowed, armed above with 4 spines ; patella 
armed above with about 3 spines ; tibia excelling the patella 
by about one third of its length, armed with 3 long spines 
above; its lower surface furnished distally with two pro- 
cesses — a smaller simple conical internal one and a large 
bifid laminate external one ; on the proximal side of these a 
deep smooth depression or notch ; tarsus oval, far surpassing 
the bulb, for structure of which see figure {p. 142) , 

Distance between the tracheal slit and the spinners more 
tha^i three times as great as the distance between the tracheal 
slit and the generative orifice. 

Anterior mammillse much thicker and a little shorter than 
the posterior. 
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H^ectsuTemonts in millimetreB . — Total length 11 ^ length of 
carapace 6*5, width 4 ] length of first leg 21, of second 20, of 
third 16*0, of fourth about 20. 



Log. Summit of Mount Eoraima, 8500 feet. An adult 
male and an immature female. 

The genus Aysha is essentially Neotropical in its distri- 
bution. The known species have been recorded from 
St. Domingo, Bogota, and Rio Grande do Sul. 

— From a morphological point of view the genus 
Aysha^ and, inde^, the entire group of the Anyphasniase, is 
of considerable interest on account of the retention by the 
tracheal stigma of a more primitive position than is found in 
most dipneumonous spiders. In the genus Anyphasna the 
aperttpre in tjpe^bn is placed almost in the middle of the area 
that between. orifice, and the ^inning- 

inamt^illm. In Amhdy however, it is even further forwards, 
and lies, as .stated in the desertion given above, in the 
anterior .foux& of this area, that is, only very riightly behind 
the position that the trach^l stigmata occupied when first 
formed in the embryo, although showing the specialization of 
union. In most families of Aiachnomorphm these stigmata 
have travelled the greatest possible distance over the abdominal 
ventral surface, and have been compelled to halt immediately 
in front of the spinning-mammillse. Leaving aside the so- 
called Cribellatm and Haplogynse, and turning to the Ecri- 
bellate Entelegynm *, we find that the tracheal stigmata are 
removed from the mammillss in a few groups, nammy in the 
.AxCTzonetidm^ Anyphssnidse, aud in two genera allied to 
J^ijmygna^ts* In the case of the Anyphssni^ and the allies 
ot PamyymUhd ^t abhoxmalify is difficult to explain; but in 
Argyroneta it is prbbaUy connected with the aquatic life of 
the animal. There are, however, other spiders which are 
known to live in fhe wa^r,namely iDeaw and Bohsonia, which 

^ T hem use ffieae terms merely , lor conveuxenc^ sake, and without in 
any way wishing to pled]^ myself to, a recognition of the groups they 
sxgfnii^.. ■ > ' 
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frequent the coral-reefs and rocky pools of the Austro-Malayan 
and New Zealand seas. To discover, if possible, whether their 
mode of life has affected their breathing-organs in any way 
comparable to what has occurred in Argyroneta^ I examined 
specimens of Desis Martensii from Singapore and an example 
of Eohsqnia marina from New Zealand, with the immediate 
result of finding a conspicuous slit-like tracheal aperture in 
the posterior half of the abdominal region, but well in advance 
of the spinning-mammillse. The shape of the aperture is 
slightly procurved ; its anterior lip is smooth and at the sides 
has a thickened horny rim, which defines more clearly the 
position of the trachea inside. In one specimen in which the 
aperture was more agape than in others there appeared to be 
a distinct membranous partition passing from the anterior to 
the posterior wall of the caviiy, apparently indicating that, 
although the two stigmata are sunk within a fold of the 
integument, no actual imion between them has taken place. 

Now these two genera, Desis and Rohsonia^ are usually 
refeiTed to the family Agalenidse j but it appears to me that 
this anterior position of the tracheal stigma, taken in conjunc- 
tion with other well-established peculiarities of these spiders, 
justifies their elevation to the rank of a special family, which 
may be called Desid®. 

Another interesting fact, moreover, has been ascertained from 
looking into the literature of this group. This is the identity 
between the spider named Dandridgia dysderoides by White 
and Robsonia marina by Hector. Ine latter was described by 
its author as an Argyroneta^ but it subsequently received the 
name Robsonia from the Rev. 0. P. Cambridge. The last- 
named author considered this genus to be different from 
Desis of Walckenaer. The type of the latter genus I unfortu- 
nately do not know ; but it appears to me to be very doubtful 
whether the New J^aland marina can be looked upon as 
generically distinct from the Singapore species MartensU. 
They seem to be nothing but well-marked species of the same 
genus, as Mr. Powell supposed. If this be so, the synonymy 
of the species will stand as follows 

Desis marinus (Hector). 

Dandridgia ^dysderoides^ WHte, Ppoc. Zool, Soc. 1849, p. o (the specific 
name dysderoides heuag preoccupied by Walckenaer for the type 
species of Desis cannot to maintained for this one). 

Aryyrmeta marma^ Hector, Tr. N. Z. Inst. x. p. 399 &c. (1877). 

Detas Robsoni^ Powell, Tr. N. Z, Inst. xi. p. 263 (1879). 

Mobsoma marina, Oambr. Proc. ZooL Soc. 1879, p. 686. 

If, however, this species is generically distinct from the 
type of Desis f it must be known by the names that White, 
ascribed to it. 
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XVIII. — Natural History Notes from KM. Indian Marine 
Survey Steamer ^ Investigatory Commander 0. F. Oldhamy 
B»Ky commanding. — Series IL, No. 18. On a new Species 
of Viviparous Fish of the Family Ophidiidse. By A. 
Alcock, Superintendent of the Indian Museum, 

Family OpMdiidse. 

Diplacaijthopoma, Gunther. 

Diplaemxthopomay Giinther, ^CHallenger^ Deep-sea Pishes, p, 116. 

DiplacantJiopoma Rivers^Andersoniy sp. n. 

The tail (caudal included) is not quite half, the head is 
considerably more than one fourth, the height of the body is 
about one fifth of the total length (caudal included). 

The head (including the branchiostegal rays and the greater 
part of the isthmus, but excluding the occiput) , and dso the 
greater part of the dorsal and anal fins, are invested in a thick 
glandular scaleless skin, which is of a much darker colour 
than,^ and is ve^ definitely delimited from, the scaly covering 
of the body. The head is without any armature except the 
irwo sharp, flat, oblique spines, which project freely, one at 
/Ihe .uppeT,^ the other sX the lower angle of the operculum. 

" eye, which:; IS: abo^ Airds the length of the 

diepr^ssed snopt and between one sixth and One seventh the 
length oi the hesAy is sunk beneath thick ti^sparent skin, 
witttofit any orbital fold. 

The nostrils are situated one in front of the eye, the other 
near the tip of the' snout, on either side. 

, The mouth is large ; the maxilla, which reaches a little 
behind the after limit of the eye, is half the length of the 
head, and is not overhung by the snout, but overlaps the 
mandible. , Villiform teeth are nreaent in bands on the jaws, 

, vomer, and palatines, the ban^ on the jaws being rather 
widely interrupted at the symphyses. The tongue is short 
.and broad and nas only the tip free^ 

The gBl-openings are extremely wide ; the branchiostegal 
rays are eigii in number and their membranes are quite free ; 
there^ ihiee large lanceolate gill-rakers on the outer border 
of the first arth^, but elsewhere the gill-rakers are tuberculi- 
form. Tltere are no. traces of pseudobranchiss. 

The l^eral lii^ appeam to have been present only on the 
amterior pait of the^t^ 

The dorsal fin b^ns sbont an eyia-length behind the level 
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of attachment of the pectoral rays ; it and the anal are con- 
tinuous with the caudal. 

The pointed pectorals are not much more than one third 
the length of the head, and the ventrals are still shorter. 

The ventrals, which are inserted less than an eye-length 
behind the pectoral symphysis, consist on each side of a single 
ray, which, however, has its surface fluted, as if it were made 
up of several rays bound together and fused. 

The stomach is siphonal ; the intestine is in three long 
folds, and, as in D, brachysoma^ there are no pyloric cffica. 
A large thick-walled air-bladder is present. 

The ovaries, which open on a fleshy cushion behind the 
vent, are, in the single specimen obtained, closely packed 
with embryos and ova. 

Colours in spirit: body purplish brown; head much 
darker, inclining to the colour of the fins, which are purplish 
black. 

Total length a little over 16 inches. 

Loc. Arabian Sea, iat. 22° 14' 25" N-, long. 67° 8' 55" E., 
947 fathoms. 

The present species difiers from Diplaoanthopoma brachy- 
somaj Gthr., in the following particulars : — 

1. It is much larger and is viviparous. The ^ Challenger ’ 
specimen of D. brachysama is stated to be 4^ inches long ; 
and a single female of Z>. brachysoma dredged by the ^ Inves- 
tigator ’ in 1888 is 4^ inches long, and has ovaries full of 
large ova in which no traces of an embryo can at the present 
moment be detected. 

2. The length of the head is not half the combined length 
of the head and trunk j whereas in D, brachysoma the head 
is more than half this measure. 

3. The eye is smaller, its length being two thirds that of 
the snout, less than one sixth that of the head, and not very 
much more than half the width of the interorbital space ; 
whereas in D. brachysoma the eye is as long as the snout, 
one fifth the length of the head, and equal to the width of 
the interorbital space. ^ 

4. The dorsal fin arises an appreciable distance behind the 
base of the pectoral; whereas in D. brachysoma it arises 
imihediately behind the base of the pectoral. 

5. The ventral fins arise at the level of the posterior 
border of the operculum, instead of bej^eath the middle of 
the operculum as in Z?. brachysoma. 

In other respect^, as well as in general appearance, the two 
species have the closest resemblance. 

Ann. cfe Mag, N, Mist, Set. 6. Vol, xvi. 


10 . 
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The ovaries of Diplacanihopoma Rivers- Andersoni consist 
of a densely packed mass of embryos and ova enclosed in a 
thin but extremely tough capsule. The capsule is abundantly 
supplied with blood by the ramifications of a large branch of 
the mesenteric arteiy. 

There is no attachment or adhesion of any kind between 
the ovarian capsule and its contents. 

The embiyos form a thick surface layer immediately 
beneath the capsule^ enclosing a central mass of largish (a 
little over 1 milHm. diameter) ova, which consist entirely of 
yolk-spherules, without any trace of an embryo or even of a 
germinal area. 

Whether these unchanged ova would have developed sub- 
sequently to the birth of the present superficial layers of 
embiyos, or whether they were destined for the intra-ovarian 
nourishment of the present embryos, are questions which it 
is impossible in an isolated case to discuss ; but frpm their 
large size, which precludes any suggestion of immaturity, it 
would seem probable that they were intended for present use 
rather than for a future brood. 

The embrpos^ which are long and eel-like — 6 to 8 millim. 
long — ^lie matted together, and firmly adhering to one another 
by their tails by means of a coagulated secretion. 

The vertical fins only are represented by a long fold of 
integument, which runs from the occiput, round the tip of the 
tail, td the vent. This fold of integument consists of layer 
upon layer of large-nucleated cells. The remains of the yolk- 
sac are endosed in the abdomen, causing a bulging of the 
abdominal wall along its whole length, from the throat to the 
vent; but there is no vitelline constriction or pedicle. 

I am inclined to think that the vertical fold of the integu^ 
ment, which is really only an extended sheet of embryonic 
cells, is an absorbent (nnfotive) surface, somewhat as in the 
emb^os of certain fishes of the family Embiotocxdse, in which 
, the interradial membranes of the vertical fins have been 
shown to play the part of a foetal placenta.. 

In the present case, however, there is no vascular con- 
nerion, at any rate on the foetal side j. and I am inclined to 
think the nutrient material is absorbed not so much from 
: the tfak tough ovarian capsule as from the ovary itself, 
namdy from those ova in whidi no trace of a germinal 
vesicle csaa be found. 

An embryo taken at jmdoiu measures 8 millim., namely 
2 millim from the. snout to the vent and 6 millim. from the 
vmt to the tip of the laik 
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XIX , — Further Notes on Catiterebra : On the Identity of 

certain Species described by the late Bracy Clark, By 

E, E. Austen, Zoological Department, British Museum, 

Cutiterehra atrox^ Clark* 

In the May number of this Magazine (Ann. & Mag. Nat. 
Hist. ser. 6, vol. xv. p. 378) I suggested that a species of 
GutiterAra from Trinidad, which I there described as G,fwne* 
hris^ sp. n., might after all prove to be identical with G, atroXy 
Clk,, from Mexico. At that time I had seen neither Clark’s 
type nor his original description, and consequent^ was 
unable to express a final opinion upon the question. By the 
courtesy of Prof, Poulton, however, I have recently received 
for examination from the Oxford University Museum the type 
of C, atroxy as well as that of G, detrudatory Clk., besides a 
copy of Clark’s Addenda 1848,” in which these two species 
are described. A glance at the type of G, atrow, Clk., was 
sufficient to show that this species is altogether distinct from 
my Gn fiinehrisy while a moment’s further study proved that 
01 atroxy Clk., is identical with CX terrisonay Walk. Of the 
five triangular spots of yellow pollen which I described {ho, 
ciL p. 382) as resting on the inner margin of each eye in the 
type of the latter species, the two lowermost are alone present 
in the case of Clark’s type, while the upper of the two, corre- 
sponding to the longest in the case of G, terrisona^ is here 
reduced to a small triangular point, and the lower one, resting 
on the inferior angle of the eye, is also diminished in size. 
Another minor difference is that the oval spot of yellow 
pollen surrounding the extremity of the vertical fissura fron- 
talis on each side in G, terrisona is wanting in the type of 
G, atrom. The type of the latter, however, is apparently a 
male, while that of terrisona is a female; so that if the 
smaller number of pollinose spots on the face and cheeks of 
G, atrox is not due to denudation, the differences in question 
are in all probability sexual, just as we find that in the case 
of O. americanay E., the jagged yellow pollinose border 
present on the cheeks in the female is absent in the male. 
Clark’s type is in an excellent state of preservation and much 
cleaner than Walker’s specimen ; so that the narrow yellowish 
pollinose margins to the abdominal segments, which I men- 
tioned in my notes on the type of terrisonay are here much 
more conspicuous. On the fifth segment the irregular 
pollinose markings have collected to form a jagged transverse 
band on the front margin* On the pleurse, in front of and 

10 * 
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parallel with the narrow oblique tuft of yellow pile before 
the base of the wings, the type of atrox shows a broader bare 
mar k covered with yellowish pollen i this is also visible in 
the type of terrisona^ and again, though faintly, owing to the 
bad state of preservation, in the ^ Biologia ’ specimen which I 
referred to that species in mjr former paper. In the latter 
specimen, by the way, which is apparently also a male, three 
triangular flecks of yellow pollen are faintly visible, resting 
on the lower part of the inner margin of each eye. The 
dimensions of the type of C, atrox^ Clk., agree very closely 
with those given in mv previous paper (p. 382) for the type 
of G, terrisonay Walk.; the vertex, however, is slightly 
narrower. Since (7. atrox was described in 1848, while the 
description of C. ferrisona was not published until the 
following year, Clark’s name has the priority. The syno- 
nymy will therefore run as follows : — 


Cutiterebra atrox^ Clk. 

Cuterehra atroXy Clark, Addenda 1848, fig. 5 ; Brauer, Monographie 
der Cfetride]^ pp. 241, 242 (1863). 

Cuterehra Walker, Lisif Dipt Ins. in Coll. British Museum, 

fii, p. 688 (1848) 5 Brauer, Mon^ra^e der CEstriden, pp. 244, 245 
{I808) ; Austen, Ann. & Mag. Nat mst. ser. 6, voL xv. pp. 382, 383 
(1895) ICu^terebra]. 

. (hfter^a dpproximutayr, d, Wulp, p.p, (uecWalk.)? Biol. Centr.- 
Ato.j Di^ia, vdb il p* 2 (1888). 

On comparing the types of Cutiterebra atrox^ Clk., (7. up- 
j^roximata^ Walk., and £7. Austen, I find it possible 
to tabtilate the specific differences as follows : — 

Black species (abdomen metallic, either plum-poiple or greenish black), 
dothed with bla^ hair, eiflier entirely or trith the exception of a tuft or 
yellow pile on the pleurss. 

1. PleniaB with narrow oblique tuft of yellow pile 
inffont of haseof win^ ; margins of abdommal 
segments narrowly yellowish pollinose ........ atroXy Clk, 

JI; Pleuree clothed entirely -mth, black pile; margins 
ol abdominal segments not ydlowtsh pollinose. 

o. Abdomen greenish black; a round ahming 
, bhick .tuh^ele on each chedr; tarsi very 
broadl: large sgedes funeMa^ Austen. 

5. Abdomen dark riolet or plum-purple ; cheeks 
rugOBia, but with no tubercle ; ffont pair of 
at any rate, scarcely more than half the 
widmof tibfi corresponding pair in C.Jumhrk : 
medium-sised Walk. 
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Outiterehra detrudator, Glk. 

Cuterehra detrudator^ Clark, Addenda 1848, fig. 4; Brauer, Mono- 
graphie der CEstriden, p.245 (1863). 

On examining the type (a female) of this species I found, 
to my intense surprise, that if my species nigricincta (Ann. 
& Mag. Nat. Hist. ser. 6 , vol. xv. pp. 388-390) does not 
represent the other sex of this, it is, at any rate, veiy 
closely allied to it. Brauer did not know the species, and 
unfortunately his translation of the original description com- 
mences with a very serious blunder, which is entirely 
misleading. Clark himself makes a slip, but his meaning is 
clear enough ; he writes, Caedit {sic) maximis hujus 
generis,” which Brauer renders by Sehr grosse Art.” As a 
matter of fact, although, as will be seen, the dimensions of 
Clark’s type correspond very closely with those of the type of 
mgricinctay owing to the somewhat narrower abdomen the 
former looks considerably smaller, and it is certainly not even 
a lar^ specimen of the genus. A copy of Clark’s original 
description of delrudator^ as well as of that of atrox^ wm be 
found below, and it will be seen that the former at any rate 
is too brief and inaccurate to be of any value 5 indeed, the 
species is quite unrecognizable from the description, but as I 
described the type of nigricincta very fully in my former 
paper, it will be suflicient now, after giving the dimensions 
of Clark’s Jype, to point out in what respects it differs from 
mine, 

G, detrudator^ Clk. — ^Type a ? . Length 19^ millim. ; 
width of vertex 3 millim. ; width of head 8 ^ millim. ; width 
of thorax at base of wings millim. ; width of abdomen 
(second segment) 8 f millim. ; length of wing 25| millim. 

Front nearly bare, with a somewhat shining elongate black 
area on each side, dark brown in the centre ; above the lunula 
frontalis faintly suffused with pale golden pollen and with a 
little short pile of the same colour. Thorax with no golden 
pile on the anterior surface, and with only a small and incon- 
spicuous group of such hairs in the median line near the 
anterior margm of the dorsum, instead of a (x>nspicuous semi- 
lunar patch ; but with a fern golden hairs on either side of the 
median line in front cf the scutellum» Abdomen : all the 
segments (including the fifth) metallic and bluish green 
instead of brassy green ; pile clothing the third to the fifth 
segments sparser, and pale yellow instead of rich golden 
ydlow ; a much broader transverse hand of hlach pile on the 
third segment j occupying very nearly the whole of dU posterior 
half of the segment / hind margin of fourth s^ment al^ clothe 
with black piU on each side* 
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It will thus be seen that the most conspicuous differences 
between the type of detrudator and tliat of nigridncta are, in 
the case of the former, the narrower abdomen, the paler and 
thinner pile on the last three segments, the much broader 
black band on the third and the . presence of black pile on 
each side of the hind margin of the fourth segment ; and on 
the thoras the absence of golden pile on the anterior surface 
and the almost entire absence of any indication of a semi- 
lunar patch of similar pile on the anterior margin of the 
dorsum. The absence of golden pollen on the front of 
deirudat<yr may be due to denudation, though the typical 
specimen, especially if we take its age into consideration^ is 
in a good state of preservation. On the third and fourth seg- 
ments of the abdomen there is a tapering band of greyish 
pollen on each side (most conspicuous when the specimen 
is viewed from behind), as in the type of nigridncta. 

Although I think it quite possible, or even probable, that 
my nigridncta will eventually prove to he the male of detrun 
dator^ ftirther material is imperatively necessary before the 
question can be decided with certainty. I therefore content 
myself for the present with having drawn attention to the 
differences between the typicarspecimens. 

, Before proceeding to give a reprint of the original descrip- 
tions of Bracy GlarPs two species which are discussed above, 
it seems worth while to say a word or two as to the remark- 
able pap^ in which they appeared, as it is probable that very 
few fiying dipterists have ever seen a copy. The papier in 
question, quoted by Brauer as Essay. Addenda , . . 1848,** 
and by Hagen f Bibliotheca Entomologica*) as Addend 
1848,** is a single page of quarto size, printed only on one 
side of the paper, and headed with the title given to it by 
Hagen, without any stop between the word and the date. 

Addenda 1848’* is therefore its proper designation. The 
upper p^ of the page is devoted to a reprint of a “ Note on 
the Bot infesting the Stag ** {Fharyngomyiapictaj Mg.], from 
* Zoologist/ 1847, pp. 1668-1670. This, as originally pub- 
lish^, was rigned Bracy Clark,” but no signature what- 
ev^ appears on the " Addenda 1848 5 ** so that for proof of 
authorship wre^ hprO to depend upon internal evidence. Above 
the Note” it is stated that : — " The jbllomng communica-^ 
^ tiw was sent by me to A4 ^ Zoologist^ of my friend Edward 
1 , jfer January, for Idie year 1847 ; ” and, as I 
. have just stated, the note as origin^y puWished was signed. 
Brfeiences to ^*pur Monograph^ 2ud Supplement,” meaning, 
as pointed out by Westwood in a marginal manusciipt note 
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on the Oxford copy before me, Clark’s paper published in 
Trans. Linn. Soc. xix. pp. 81-94, and to “ my ^ Treatise ’ on 
this genus, pL 1. fig. 40 ” {u e. the Essay on the Bots of 
Horses and other Animals ”), also occur. At the top of the 
page are five woodcuts, three of which refer to Pharyngomyia 
2 )icta (here called by Clark (Estrus cervi)^ but which are not 
^the same as the three figures with which the “ Note ” as 
originally published in the ^ Zoologist ’ is headed, while the 
other two represent the types of Outiterebra detrudator and 
(7. atross. The latter figures are very bad, especially that of 
G. detrudator^ which is not only valueless, but also mis- 
leading. The top right-hand corner of the Oxford copy 
bears the following in Westwood’s handwriting: — ^‘‘(ZooL 
1847) and published separately by the Author for dis- 
tribute* with the addite* of the 2 n. sp. from Mus. West- 
wood.” This statement of Westwood’s is supported by the 
fact that “ Addenda 1848 ” is not contained in any of the 
following libraries : British Museum (W.G.), British 
Museum (Natural History), Eoyal College of Surgeons, 
Linnean ^ciety, Zoological Society, and Entomological So- 
ciely ; while Messrs* Dulau and Co. endeavoured in vain to 
procure a copy for me. Under these circumstances it certainly 
appears to be open to question whether the descriptions of 
the two species of Outiterebra vrhich will be found below were 
ever published at all, in the proper sense of the term. Since, 
however, the names were accepted by Prof. Brauer in his 
Monograph, while, as I have mentioned above, the paper is 
quoted by Hagen, I do not propose to interfere with them. 
The descriptions of 0. detrudator and atrox occupy the rest 
of the page beneath the ^^Note” &c., referred to above, 
and run exactly as follows : — 

“ B^rudai&r^ — Cuterebra, nigra, holoserioea, abdomine glabro 
caertilescenti nigro, lateribus albo bicinguiatis, postic^ue info- 
calidioribus Americes * (stc). Ex Museo Dom. West- 
wood. Vid. fig. 4- 

^^Bmr. Caedit maximis hujus generis. Caput obtusum, 
vertice atro, inter oculos rufum, ore et infeme late album hir- 
sutujn. Thorax ater holosericeus, infra insertiones alarum et 
subtus, albus. Halteres oohcavae concolores, erectse. Alae longi- 
ores aumlento-foliginosss* Abdomen laete caeruleum ad latera 
cingulis duobns latis albis, apioeqne birsuto fiavescenti rufo. 
Pedes omnino atri tarsis praelongis articulis sagittato-acutis. 


♦ In the Oxford copy Westwood has strook out the words “ calidio- 
ribus Americes/^ written a ? above “ calidiorilus,” and [? J. O. WJ ” in 
the margin. 
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“ Aii-oa;.— Cut. atra, gjabra, abdomine caeruleseenti-atro marginibus 
segxn^ntorum albis. 

Habitasse creditur in Afned *, v. fig, 5. Ex Museo D. W est- 

^ ‘‘ Be^cr^ Eacile inter maximas bujns generis onmino atro 
caemlescens, Incidns. Thorax antice scabrinscnlus, postic^ 
glaber. Halteres scutellnm circnmcingentes, erectae, maximae. 
Alae parum puenlatae {sic\ obacnr^ anmlento, fdliginosae. Abdo-^ 
men latnm, obtnsnm, incurvatnm, atro caerulenm mcistirarum 
marginibus, albis. Ad latera et snbtns albo lat^ conspersum. 
Pedes atii geniculis tibiarum extus albicantibus.” 

It will have been observed that in both the above descrip- 
tions Clark writes “ halteres ” for alulae.” 

Cutitereira fontinelUiy Clark. 

Caterebra fontineUii, Clark, Trans. Linn. Soc. xv. pp. 410,411 (1827) ; 
Clark, Essay on me Bots of Horses and other Ammals, pL ii. fig. 23 
(1815) [figure only]; Brauer, MonogMphie der (Estriden, p. 242 
(1863) [translation of Clark’s description] ; (nec Townsend, Ineect- 
Life, T. pp. 319,820, 1893) ; Ansten, Ann. & Mag. Nat. Hist. ser. 6, 
voL XT. pp. 384-886 (1896) [Cut^ebra], 

Cfdt^^mfoTfdaneU(iy Clark, Trans. Linn. Soc. xix. p. 88 (1846^. 
Cvterehm arn^rkmOy Walker (nec Pabricius), list Dipt &c. lii. p. 683 
(1840). 

The library of the Zoological Department of the British 
Museum contains two copies of Clark’s Essay on the Bots 
of Horses &c.j” one with coloured, the other with uncoloured 
platesi The uncoloured copy contains two figures that are 
not included in the plates m the other, namely fig, 40, pi. i^ 
and fig. 23, pL On tuniing to the Oxford copy of the 

♦ Westwood has struck out “Habitasse creditur in Africa in the 
Oxford copy, and wiitten [Habitat certe in Mexico. J. 0. W*] ** in the 
margin. Aa was stated in my former paper, Cutiterebra is confined to 
the Nearctic and Neotropical Kegions. Prof. Brauer, in his Monograph, 
merely translates the descnptions of airoae and detnidator, as he md not 
know the species ; but he giTes the patiia of atrox as “ Mexico,” and 
wiitea *‘Vaterland?” in place of that of detncdator, thus apparently 
haying been iidonned of Westwood’s emendations mentioned above. 
Bowever, he goes on to frtate with reference to Cl detrudatvx (p. 246) : — 
^Ckrk vc^nthet wohl ixrthumHch, dass die Art aus Afrlka stamme. 
l^n^llitiheilu]^ Westwood’s znfolge hat Clark die Angaben tiber das 
h&L dieser Art und der Cut, airox verwechselt.” But in 
statement as to the locality of C. afrox to C. detrudator 
Brauer himself has MundOTed. The type of airox is labelled ^ Mexico,” 
but that bws no locality, unless it be an iilegibie word to 

which a ndte of Intetirogaficm is pie 

t Bracy Gla^ seems^ to have had a weakness for republishing his 
papers with alterations in- the figures; the instance of the figures to 
his, Note on the infasting the Stag,” mentioned in the remarks on 
the ** Addenda 1648*^ abo^: % 
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“ Essay &c./’ which was kindly forwarded to me by Prof. 
Poulton for inspection with the Addenda 1848,” I found 
that it has coloured plates, but that these correspond to the 
uncoloured ones in the British Museum copies, u a. they 
possess the extra figures. In other respects the three copies 
of the “ Essay c&c.” before me appear to be identical, and 
.there is no reference to the extra figures in any one of them. 
Fig. 40, pi. i., however, is referred to in Trans. Linn. Soc. 
xix. p. 92 (1845), and in the “ Note &c.” in the Addenda 
1848,” and the references show that the figure in question is 
intended to represent Pharyngomyia picta^ Mg. When 
writing my former paper I did not realize what %. 23, pi. ii., 
in the uncoloured Museum copy was meant for; but on seeing 
the coloured figure in the Oxford copy I at once saw that it 
must be intended for Outlier Ara fontinella^ Clk. This con- 
clusion is confirmed by the reference on p. 88 of Trans. Linn. 
Soc. xix., quoted above, which I have recently come across ; 
the passage in question is as follows : — The above species 
described by Pdlas [i. e. CEetrus leporinus^ is very 

nearly allied to, or the same with, my O. fontanella (afc), 
described in the Linnean Transactions, vol. xv. p. 410, and 
fibred in my Treatise [«. a. ^ Essay &c.’], pi. ii. fig. 23. ” * 
The figure places the specific identity of the three specimens 
in the British Museum collection, which I mentioned in my 
former paper, beyond doubt. The entire insect is shown in 
/rofile, with four visible segments in the abdomen, of which 
^he last alone is yellowish white. Since the first abdominal 
/segment in Outiterehra^ as in other genera of CEstridm, is 
concealed by the scutellum, and practically invisible, the 
abdomen appears to be composed of only four segments, so 
that the last segment visible from above, which is apparently 
the fourth, is really the fifth. Clark’s figure, by showing 
the first three segments of the abdomen purplish, and 
only the last segment yellowish white, therefore makes it 
clear that in writing segmentis duohus postremis hirtis ” 
(which was my only reason for doubting that our specimens 
were really jbntinella) the author either made a slip or else 
meant to refer to the small sixth segment as well as to the 
fifth, the former of which, though concealed beneath the 
latter, is actually also clothed with pale golden-yellowish pile. 
The discovery of the reference on p. 88 of Trans. linn. Soc. 
xix. to fig. 23, pi. ii. of the “ Essay &c*” therefore proves 

* (Estrus leporinue, Pall., which Brauer (' Monographie,’ pp. 145, 146) 
doubtfo^ assigns to the genus (EstTomjpa^ is a species from the Altai 
Monntmns, which is at once proved by its mouth-paits to he in no way 
rdated to CviUerelm. 
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that the three female specimens mentioned on p. 384 of my 
former paper really belong to this species, but that those of 
Townsend must be referred to some other. 

It is very desirable that the types of the other species of 
Cuiiterebra desciibed by Bracy Clark, if still in existence, 
should be subjected to a re-examination, although of the 
seven species described and figured by him the identi^ of all 
hut cuniculi is now established. Of these species U puri-‘ 
mra (=£7. Imceata^ Fab.) utA faniindla were described from 
specimens in Clark’s own collection; cunictiliy horripdumy 
and eauierium {=^amencana^ Fab.) from specimens in the 
possession of John Francillon ; while the types of airox and 
aetrudatOTy as already shown, formerly belonged to Westwood 
and arte now preserved in the University Museum, Oxford. 
In all probability Clark was careless about his types, and 
had no idea of the value that novradays is attached to typical 
specimens. At any rate in an original letter from Clark to 
Westwood, dated 7/11-42/^ which I have had the privilege 
of inspecting among the Oxford papers, and which is a 
response to a request from Westwood to be permitted to 
examine Clark’s (Estrid^, Clark writes ; having given to 
one or another of mj specimens I have but few lert.” Fran- 
cillon’s coUection of insects was dispersed after the owner’s 
death by the s^e held at Kmg’te Sale Room, 38 King Street, 
Qoti^i Garden, JnnellrlSj 1818. On p, M of the catalogue 
(f^A Catalogue of the Veiy Superb and Celebrated Collec- 
tion of Foreign Insects oi the late John Francillon, Esq. 
&C. I find included two Specimens each of Cutiterebra 

mitterium and C. horriptlumy which were douMess the types. 
It may be wortli while to add that on the previous page one 
specimen of CEsirue phohifer^ Clk., is mentioned ; and as 
Clark states in his description that the species was contained 
ih the collection of his friend Francillon, this is no doubt 
likevdse a type. I mention these particulars in the faint 
hope that the missing types may still be in existence, and 
that , these Hnes may be read by someone into whose hands 
they haye come. If so, I need hardly add that I should be 
eat&emety grated if the fortunate possessor would communi- 
cate with Jate« 

oonclusion, I wonld point out that in charactefbsing the 
larva of ^ CuUterebra as being quite thicUy beset with 
variously shaped pomted spines and thorns” (Wien, ent 2. 
vi. p* 11) Prof* Brauer is in error. The pupa-cases of 
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O.funehrisy Austen, and the two specimens referred by Van 
der Wulp Biologia Centrali- Americana,’ Diptera, vol. ii. 
p. 1) to G. emasculator^ Fitch, but which appear to me un- 
doubtedly to belong to C. analie^ Meg. (? is (7. emasoulator^ 
Fitch, merely a synonym of G. analis^ Slcq. ?), besides Fitch’s 
description Third Report on the Noxious, Beneficial, and 
other Insects of the State of New York,’ p. 162, 1859) of the 
larvae of his species, prove beyond doubt that the external 
covering of the larva of Cutiterebra consists, not of spines or 
thorns, but of imbricated scales. 


XX. — A new Pupotd Type o/* Helicidm. 

By Heney a Pilsbrt. 

In the ^ Archiv fur Naturgeschichte ’ for the present year, at 
p. 103, the distinguished malacologist of Berlin, Dr. Eduard 
von Martens, has given a rSsumS of previous knowledge of 
the geographic distribution and ^stematic position of the 
curious Austrian land-mollusk known as Pupa o&ttesa^ Drap., 
Bulimus oUmus of authors. To this he adds several new 
localities, and, best of all, an account of the soft anatomy of 
the creature, hitherto quite unknown. Figures of the 
genitalia, jaw, and dentition are given, from dissections by 
Mr. A. Protz. 

The species under consideration has a cylindrical shell, of 
equal diameter at the two ends, which are blunt and rounded ; 
and it is of rather chalky texture. In placing it in the genus 
Pupa Drapamaud approximated as nearly to the true position 
of the animal as was possible to a naturmist of his time. In 
1833 Fitzinger, who was, it is well known, a terrible splitter 
of genera, made a new one — Cylindrua — for this species, but 
without characterizing it. Albers, in ^ Die Heliceen,’ places 
Gylindrus in the genus Bulimus^ between the group of Buli^ 
minus montanm and that of B, detritus. This would be 
thought an excellent estimate from shell-characters alone. 
Gylindrus is rather less happily grouped in the second edition 
of Albers’s work by Dr. E. von Martens, where it is placed in 
, Pupa between the subgenera Leucochila and Faula. 

In the paper now before us Dr. von Martens considers 
Cylindrxis of generic rank ; but he expresses no opinion upon 
the family position of the genus or upon its relationships 
with other genera of Iwid-snaus. It remains for me, therefore, 
to indicate the systematic position and affinities of this inter- 
esting form. . 
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Mr. Protz’s figure and description of the genitalia show 
the penis to be short, suddenly narrowing above; this narrow 
portion is not, as he supposed, part of the penis, but is an 
epiphallus, the penis being only the large lower portion, which 
at its apex undoubtedly contains a fleshy wall, and probably 
a papilk perforated for the passage downward of the contents 
of the epiphallus. The latter bears at its middle the retractor 
muscle, and terminates in the vas deferens and a flagellum. 
The vagina bears above two blind sacs, one containing a 
curved “ dart ” with short blades at apex, the other empty. 
Both of these I take to be dart-sacs, and in this case the 
mucous glands are atrophied. The globular sperm atheca is 
borne upon a long duct, which branches at about its lower 
third in a short diverticulum. 

This combination of characters occurs in but one group of 
mollusks, viz. that group or subfamily of Helicidae which the 
writer has called Bdogona* Nothing of the sort is known in 
Pupidse or among the Bulimu And since Cylindrus lacks 
lobed or flattened mucous glands inserted upon the dart-sacs 
themselves, which are characteristic of the Belogona Euadenia^ 
it evidently belongs to the division Belogona SipTionadenia^ 
in which the mncous glands are tubular and inserted upon 
the vagina above the dart-sac or sacs, but are occasionally 
atrophied in part or entirely. 

, Among the. genera oi Belogona Biphonadenia^ Oylindrus 
JSdicell^ (JCeropiiiZa, Held.^ in the conmicnously 
eairthy texture and bljont utie^anded lip of the shell j also in 
the, doubling of the dart-sac^ of firequent occurrence in Sell-- 
cdUa, It Jnay be added that given rise to some 

forms with the spire high and conical, the umbilicus reduced 
or absent, such as H. {Coeklicella) ven^coaa^ Drap., and 
aeutOj Hiill. On the other hand, Cylindrus differs from all 
known forms of Eelicella in the, compactly cylindrical contour 
of the shell, the small globular spermatheca on a very long 
duct, and ^the branching of that duct to form a divertieolom ; 

E 'es of the other genus having a spermatheca of irregular 
jated form on a duct which is invariably branchless and 
of ncioderate length or short. The most remarkable feature of 
however, remains to be noticed. The right eye- 
stalk is f)$ird€^ to the left of the genital system^ not between 
the male and female branches, as in ordinary Helices, It is 
much lo be regretted th^ Mr. Protz neglected to state the 
porition of this retractor muscle in Oylindrus, for an important 
clue is thus lost to us, , Should this detail of muscWture 
prove to be as m MdiceUa, it is dear that the position of 
Cylindrus m the syslefo will be between Leucochroa, an 
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ancient genus pi'eserving most of the essential features of 
Belogona Euadenia^ and Helicella^ an early branch of the 
Belogona Svphonadenia^ but decidedly nearer to the latter 
genus. Should the myologic character mentioned prove to be 
as in ordinary Helices, Gylindrue will stand near Hdioella 
and the genus Hygromia {Fmticicola of authors) . 

In either event, I contend that Gylindrus is a genus of 
Helicidse belonging to the division Belogona Siphonadenia ; 
that it has no affinity with the Papa or BaUminus groups 
beyond the bond uniting all Pnlmonata Geophila ; and that 
it is only another instance of that parallelism or homoplasy 
which has in many times and places moulded creatures of 
widely diverse structure into a deceptive external similarity. 


XXI , — Descriptions of new Goleoptera in the British 
Museum. By Charles O, Waterhouse, P.E.S. 

Lucanids. 

Digonophobus, gen. nov. 

General form parallel, depressed. Mentnm transverse, 
obliquely narrowed in front, with the front margin emar- 

i ^inate. Antennse not very long, flattened, and, when at rest, 
ying in a distinct but shallow impression at the side of the 
subraentum; the seventh joint about as broad as long, 
shining ; the eighth, ninth, and tenth forming a rather small 
club, the joints pilose, except the base of the eighth. Pro- 
sternal process horizontal, convex, nearly parallel, narrow, 
only very slightly narrowed towards the apex, vertical poste- 
riorly. ^ Mesostemum swollen and convex between the coxae, 
only slightly sloping, almost vertical anteriorly. Anterior 
tibim formed much as in Gladognathus bison <J, four poste-^ 
rior tibiae without spines. Tarsi densely pilose below. 

I think this curious insect must be placed next to Glado^ 
gnathus^ from which it differs in the small antennal club, 
short transverse mentum, narrow subparallel prosternal 
process, and convex rather prominent mesostemum, &c. 

The female is unknown to me. 

Digonophorus Atkinsoni^ sp. n. 

ElongatiB, paraUelus, depresses, piceo-mfiis, nitidus; man- 
ffibulis capite duplo longioribus, depressis, parallelis, ante apicem 
intus proeessu viido antrorsum oblique directo instructo ; capite 
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postice leviter angustato, antice supra irapresso, arcuatim late 
emarginato ; thorace antice angustato, lateribus pone medium 
dentieulis duobns sat approximatis instructis, dein oblique 
sinnatim angustatis; elytxis thorace angustioribus, subparallelis, 
ad latera minus nitidis, subtiliter granulosis, sutura anguste 
infascata ; tarsis nigris. 

Long, (mandib. incl.) 17, lat. 4 lin. 

Hab. Singapore {ColL Atkinson) . 

This species has somewhat the colour of Gladognathns 
MacCIdlandi^ but it is more shining, much depressed. The 
head is broadest at the eyes, moderately nan-owed to the base, 
the sides almost rectilinear ; the surface is densely and ex- 
tremely finely punctured. In front it is widely emarginate, 
the part in front of this emargination vertical. The man- 
dibles are twice the length of the head, flat, shining, rather 
widely separated at the base, nearly straight and subparallel, 
and without teeth for three quarters their length ; from this 
pmnt to the apex they are curved inwards, and are pointed 
at the apex. At one quarter from the apex there is a large, 
flat, oblong process directed forwards, having three blunt 
teeth at its apex ; between this process and the apex there 
are four small teeth. The thorax has the usual angle at the 
sid^ before the base, and has another angle just in front of 
italightlj^ofe projectihg* The anterior tibiae have on the 
i but^ edge ueax the apex three small acute teeth* 

. EcHMATOPHOEns, gen. nov. 

Form short pblongv Epistome narrowed anteriorly, biden- 
Mandible^ with the apex visible from above, reflexed, 
ohfiquely truncate, appearing slightly bidentate in certain 
positions. Thorax short and very broad, the sides impressed 
and with incrassate margins, the posterior angles slightly 
projecfing beyond the Moulders. Scutellum moderately 
about twice as broad as long. Elytra as broad as 
loBg^ with an impression within the shoulder, which conse- 
QUimftjr appears raised. Pygidium exposed. Legs short, 
e^peddly the anterior; the anterior tibim with three teeth on 
the outer intermediate tibiae with apical half of the 

outer edge emarrinate, so that the apical half of the tibia is 
much naiTower Sian the basal hali^ the apical angle produced 
into ajStarp spme> the posterior tibiae also narrowed beyond 
the midcfle, but not in such a marked degree. Claws of the 
attterior tarsi small,’ simple ; Ae anterior claw of tlie inter- 
mediate and pcMiterior; tarsi s&ongly bifid. Sternal process 
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very long, sloping down, rounded at the apex, the apical 
portion rather narrow, subcylindrical. 

This genus must be placed near Qcelidia^ from which it 
differs in the long subcylindrical sternal process and the 
somewhat curiously formed intermediate tibiae, &c. 


Echmatophorus Pascoeiy sp. n. 

Breviter oblongus, crassus, sat depressus, niger, nitidus ; eapite 
antice rugoso, postice punctato ; thorace rafo-flavo, basi medio 
macula magna nigra notato ; scuteilo IsBvi ; elytris brunneo-fiavis, 
sat fortiter striato-punctatis, humeris nigro cinctis; abdomine 
supra pygidioque brunneo-flavis, hoc transvorsim subtUiter strio- 
latis, medio macula ovali siguato. 

Long. 6-7, lat. 4-5 lin. 

Hah, Penang. 

This species has somewhat the appearance of some Anti- 
chirae. The epistome is much narrowed in front, terminating 
in two short, triangular, reflexed teeth. Between the an- 
tennae there is a slight transverse ridge, which is interrupted 
in the middle. The thoi-ax is very distinctly punctured, 
except at the extreme base, the punctures moderately sepa- 
rated from each other. The sides are somewhat impressed 
posteriorly, with a distinct but shallow fovea close to the 
posterior angle. 


EMpiceridae. 

Gallirhipis Pascoet, sp. n. 

2 . Elongatus, eUipticus, convexus, niger, nitidus ; thorace djtro- 
rumque fascia lata rufo-ochraceis. 

Long. 5^ lin. 

Hah, Penang. 

Head deflexed, convex, closely and strongly punctured, 
with a transverse impression between the eyes and a longi- 
tudinal one on the convex forehead. Antennae with the 
second joint reddish; the fourth to tenth joints about twice as 
long as broad, the branch emitted the sixth to tenth joints 
about four times the length of the joint from which they 
arise. Thorax convex, with three impressions at the base, 
moderately strongly and rather closely punctured, the punc- 
tures a little more separated from each other on each side of 
the disk than in the middle, where there is an indication of a 
slight channel which terminates anteriorly in a shallow im- 
pression. The anterior angles (which are scarcely visible 
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from above) and all the margins are narrowly edged with 
black. The elytra are snbparallel for two thirds their length, 
and then are arcuately narrowed^ to the apex, very coarsely 
punctured except at the base, with a tendency to form lines 
on the disk only ; the reddish-yellow fascia occupies about 
one third of the length. The tibias are densely clothed with 
short black pubescence; the anterior and" intermediate pairs 
beset on their outer edge with short acute spines, which make 
them appear crenulate in certain positions. Tarsi stout, the 
fifth joint longer than the four previous joints taken together ; 
claws red at their base. Trochanters more or less red. 


XXH. — Preliminary Diagnoses of new Mammals from 

Northern Luzon^ collected by Mr. John Whitehead. By 
Oldfield Thomas. 

The following new mammals, which are so distinct from 
anything hitherto known as to represent quite a new fauna, 
have been obtained by Mr. John Whitehead in the highlands 
of Northern Luxon. A full account of the collection will, it 
is hoped, be published later. 

. Bhynchomys, gen. nov. 

Muzzle enormously elongated. Incisors short and feeble. 
Molars minute, only two In number above and below. 

; Form not unHke that of a gigantic shrew. Feet and tail 
rat-like.‘ 

Wiyndiomys soricoidee^ sp. n. ' 

Size about that of Mus raUus, Fur very thick, close and 
velvety. General colour uniform dark olivaceous grey, 
wifrmut decided markings anywhere. Under surface dirty 
grey, not sharply defined ; a white patch on throat sometimes 
piresent. Ears about as in Mus raitus^ their visible surface, 
when folded, clothed with blackish hairs. Metapodials 
brown, jSigits whitish. Tail shorter than head and body, 
fafrly dollied, but not tufted, blackish above, scarcely paler 
bdow. 

Dimensions of type — 

Head and body 2Id millim. ; tail 146; hind foot (moist- 
ened) 41. 

Skull: basal len^b 44 \ diastema 18*8 ; length of the two 
uppet molats ^*5. 
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Chbotomts, gen. nov. 

Structure of teeth as in HydromySy but molars f in number. 

Skull intermediate between Hydromys and Xeromys. 
Form Murinej as in the last-named. Mammse 0—^2— 4. 

Chrotomys Whiteheadij sp^ n. 

Size of Mm rattus. Fur soft and thick. Ground*coloar 
^ey^-brown, tending in some specimens to rufous ; a well* 
defined bright buff or orange line extending from the middle 
of the face nearly to the root of the tail, 8ho\^n up on each 
side by a broad shining black band. Under suitace slaty 
buff, not sharply defined. Metapodials shining grey ; digits 
white. Tail shorter than head and body, thinly haired, 
blackish above, rather paler below.- 

Dimensions of type { ) : — 

Head and body 196 millimk; tail 111 ; hind foot (moist* 
ened) 35. 

Skull i basal length 38 ; greatest breadth 21*7 j length of 
upper molar series 5*1. 

Xeromys (?) stlaceusy sp. n. 

General appearance veiy similar to that of Rhynckomys 
soriootdesy to which there is really no relationship whatever, 
the real alliance being with Chrotomys. Size of a small rah 
Fur soft, close and velvety. Colour uniform slaty grey, very 
finely gjrizzled with whitish. Belly but little paler, with a 
bt^ tinge. Ears and feet like body* Tail shozt, very 
thimy haired, brown above basally, whitish below and at the 
tip. Skull very similar in form and structure to that of 
Chrotomys WhiteheadCy although rather smaller ; but there are 
only two molars, as in Xeromys^ to which the species is pro* 
visionally referred. 

Dimensions of type { <? ) :-** 

Head and body (probably rather stretched! 195 millim^ ; 
tail 110 ; hind foot (moistened) 33*4. 

Skull i basal length 34^ greatest breadth 19 ; length of 
the two upper molars 4. ^ 

CAEPOMys, gen. nov. 

Form more or less Myoxine* Fur thick and woolly* 
Bollex with a large nail* Tail long, well-haired. Mammss 
0—2=4. 

Skull with a large rounded brain-case and short face. 
Ann. dk May. N. Hist. Sen 6. Vol. xvi. 11 
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Teeth somenrbat as in Mm^ but upper molars each with an 
additional posterior lamina. 

Type G* melanurvs, 

Carpomys melanurusy sp. n. 

Size and length of tail as in Mits raittis. Fur soft, thick, 
and woolty- General colour deep fulvous, coarsely lined with 
black. Ears thickly haired, black. Under surface dull 
yellowish white, the bases of the hairs slate. Metapodials 
silveiy brown; digits white. Tail thicklj furry like the 
body for its basal two inches) the remainder cylindrical, 
closely covered with shining black hairs some 5 to 7 millim. 
in length, entirely hiding the scales; not specially tufted at 
tip. 

Skull large and heavy, with very large molars. 

Dimensions of lype *( ) : — 

Head and body 197 millim. ; tail 211 ; hind foot (moist- 
ened) 34'2. 

Skull : basal length 39*3 ; greatest breadth 25 ; interorbital 
breadth 5*8; palatal foramina 7*5; length of upper molar 
series 8*8. 


Garpomys phceurus^ sp. n. 

. Sjaiiiaa; and of the same general colour as, melanutus. 
but maUer, with the ears haixy,i^ the tail brown instead 
of black, less . thickly haired^ and with the fur of the body 
not eadending on to itaJ)aBe ; chin, chest, and belly white. 

SkoH smaU^ than tl^of and with disprp^ 

^rtionsBy smaller mota^ which still, however, show the 
same esB^tial structure,. 

Dimensions of the type (<J ) : — 

Head and body 195 miUim. ; tail 178 ; hind foot (moist- 
ened) 31* 

Skull : basal length 36 ; greatest breadth 23 ; interorbital 
hreadrir 6 ; palatal foramina 7*6; length of upper molar 
series 6*1. 

Batch YS, gen. nov, 

Ifolar stmctim of Muam Supraorbital edges not beaded. 
Tail thickly haired, as in Carpomys^ Hind feet short and 
broad ; lore feet dongated. 

' SaUmys Cfrantitj sp. n. 

General appearance ve^ like that of Carpomys meldnurus, 
from which at 6tst sight it only dilFers by its shorter tail and 
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less haiiy ears. Far of medium length and texture ; general 
csolour coarsely grizzled fulvous brown, the longer hairs 
black, the shorter ones with orange or rufous tips. Face 
greyer.^ Ears of medium length, only thinly naired as 
in ordinary Mus, Under surface dull slaty buff, not 
sharply denned; a whitish mesial line sometimes present. 
Metapodials brown mesially, silvery white laterally ; hands 
apparently unusually elongated ; feet rather short, with large 
sole-pads. Tail thickly and uniformly clothed (except for its 
basal half -inch) with dark brown, almost black, hairs some 
7 to 9 millim. in length, the scales quite hidden. 

Skull long, rounded, the supraorbital edges not ridged ; 
zygomatic plate slightly concave anteriorly; bullss small; 
third upper molar as long as second. 

Dimensions of type ( ) i — 

^ Head and body 204 millim. ; tail (doubtfully perfect *) 121 ; 
hind foot (moistened) 35*5. 

Skull : basal length 40*5 ; interorbital breadth 5*4 ; palatal 
forsunina 8*1 ; upper molar series 7*6. 

Mus luzonicus, sp. n. 

Closely allied to, and of the same size and dorsal colour as, 
M, Everettif Gtinth., which also occurs in the Luzon collec- 
tion. Fur much longer and softer. Tail shorter. Belly 
dull slaty buff ; the hairs slate for their basal four fiftlis, buff 
at their tips. 

Skull with less ridged supraorbital edges, smaller bullse, 
broader molars, and shorter palatal foramina, which do not 
reach back to the level of the front of 

Measurements of type (?) : — 

Head and body 240 millim. ; tail imperfect {of another 
specimen 200) ; hind foot (moistened) 47. 

Skull : basal length 44 ; length of upper molar series 9*3 f 
breadth of ^ 3*2. 

The collection also contains specimens apparently refer- 
able to Mus chrysocomvSf Hoffm., if. n^lectus, Jent, and 
M, ^hippium^ Jent 

CsATEBOMys, gen. nov. 

General external appearance as Phlceomps, bat claws 
smaller and tail bushier. 

Skull with a narrow interorbital region, the frontal and 

* An inmjmtnxe specimen, 165 millim. long, has a tail 117 millim. in 
length. 

11^. 
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parietal hones not expanded. Zygomatic plate not projected 

forwards. Bullss small. . i i • 

Molars complex, cuspidate, quite unlike the simply^ lami- 
nate molars of PhlcBomys and more like those of a gigantic 

Type PhlcBomys ScJiadenhergiy Meyer, of which Mr. White- 
head has sent several specimens. 

Dr. Meyer had for description only a akin without skull 
from Mount Data, and it speaks much for his acuteness that 
the skulls sent by Mr. Whitehead so fully bear out his sugges- 
tion as to the probable generic distinction of “PAZosowya” 
Schadenhergi from P. Gumingii. 

That the animals sent by Dr- Schadenberg and Mr, White- 
head are the same is shown conclusively by some photographs 
of the type and its feet kindly prepared and sent to me by 
Dr. Meyer. 


XXIIL — On a new Species of Eliurus. 

By Oldfield Thomas. 

Among a collection of Madagascar animals received from 
C. I, Forsyth Major^ the eminent palseontologist, there 
c^hrs a spemmeti, belon^g to the interesting genus PMurus, 
hut a secpnd spemes of it It may be called 

, , , , ' 

about as in K myoannus^ but the tafl is decidedly 
lop^r and much less bushy. Instead of being clothed with 
hairs comparable to those of Pkdacanihomys % this organ is 
scarcely more long-haired than in BMpidomys and many other 
climbing rats, nor is there the least trace of a distichous 
arrangement of the hairs. Fur very soft. General colour 
greyj an indistinct ring round the eyes, the ears, meta- 
podims^ and the whole of the tail, including the terminal 
-pencil, blackish brown. Under surface dirty whitish, the 
^ .bas^ ' pf the hairs slate-coloured ; line of demarcation on sides 
not sbsrply^ marked. Fifth hind toe reaching to end of 
second phmanx of fourth. 

Dimehsions of the type, an adult male in skin : — 

Head and body (c.) 155 millim.j; tail (vertebras in situ) 
,163 ; hind foot (moistened) 27 ; ear from notch 16*6. 

StmU: basal length , 30*6; greatdit length 36*2 j greatest 

, 5 See Milne-Hdwaiir^ Aim.Sei. Ifet, (0) acx., article lias (188$). 
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breadth 19 ; nasals, length 14“ 2, interorbital breadth 5, inter- 
parietal 4*4 X 11 ; palate length from henselion 17 ; diastema 
10*3 ; palatine foramina 5*8 ; length of upper molar series 6*6. 

Rad, Ambolimitombo Forest, Central Madagascar, Alt. 
4500 feet. 

Type collected Jan. 24, 1895. 

Owing to the small number and peculiar character of the 
Madagascar rodents, this addition to their number is of much 
interest. It is unfortunate that the teeth of the only specimen 
are too much worn for me to venture to make any suggestion 
as to the affinities of the genus Eliurus^ the only thing that 
is clear being its wide difference from any other Mascarene 
genus. 


XXIV . — On the Reptiles and Batrachians obtained by Mr, E, 
Lort-Phillips in Somaliland. By G. A. BOULENGER, 
F,E.S. 

[Plate VH J 


The small but interesting coEection of Reptiles and Batra- 
chians presented to the British Museum by Mr. Lort- Phillips 
was formed by him in the Goolis Mountains, 60 miles inland 
of Berbera, and between them and the sea. Two of the lizards 
prove to belong to undescribed species, with which 1 have much 
pleasure in connecting the name of their discoverer. 


Reptiles. 

1. Pristuras crv^dfer^ Val. 

2. Pristurus PhiUipsiiy sp. n. (PI. VII. figs. 1, 1 a.) 

Head short and deep ; snout obtuse, scarcely longer than 
the diameter of the orbit ; forehead not concave j ear-opening 
smaU, oblique. Hind limb reaching the ear, digits and claws 
moderate. Head and body covered with small granules, 
largest on the snout and beUy. Rostral large, twice as broad 
as deep, with median deft above; nostril pierced in a single 
nasal, which is notched and fissured above; six upper and 
tour lower labials; symphysial large, rounded behind; no 
dun-shields. TaE compressed, with a low serrated crest 
above* Grey above, with dark brown cross-bars enclosing 
red dots ; these bars interrupted on the vertebral line; sides 
with thiw or four longitudinal series of oval or round deep 
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black spots ; a blackish line along each side of the tail ; lower 
parts white, throat marbled with grey. 


Total length. . 

Head 

Width of head 

Body 

Fore limb .... 
Hind limb . . 
Tail 


millim. 

60 

8 

5 

20 

12 

18 

B2 


A single specimen. 


3, HemidmtyhisjtA&fms^ BIgr» 

4. Tarentola epMppiata^ O’Shaughn. 

This Senegambian species is represented by three speci- 
mens, which differ from the type in having the three pairs 
of chin-shields in contact with the labials, as in one of the 
Senegambian specimens presented to the Museum by 
Sir A. Moloney. 

- 5. Holodacitilus ojricanusy Bttgr. (PI. VII. fig. 2.) 

This curious lizard was described by Prof* Boettger from 
imperfectly^ pressed specimen from Abdallah, Somaliland, 
^ich he^itfcMd to the QeckonidsB in the neighbourhood of 
Blanf. 'With the two well-preserved speei- 
tnesos of Mr. Loit-Phillips’s collection before me, I am able 
to state that J^oiodaciplus belongs to the Eublepharidse, as it 
posaeas^^ counivent eyelids, procoelous dorsal vertebras 
without intercentrd, and fused parietal bones. It com^ so 
near the West** African JPsilo^ciyluSj Gray, that one would 
heritate to refer it to a distinct genus. But, as has been 
pinted out by Mr, Stejneger in 1893, the name Psilodamlm 
18 preoccupieaj and the name proposed to replace it, mmi- 
ihcmyxy Stejneger (May 31, 1893), being later than Boh- 
Boettger (April 10, 1893 Eolodactplus c^Hcanuo 
will, at ail events, have to be retained as the proper denomina- 
ticm of llie spmes here redescribed and figured. 

Snoot short azid veiy convex, as long as the distance 
, between flie oriril.and the ear-opening; latter small, oval, 
oblique; Head and body covered with uniform minute 

E anules^ laigesV on the upper surface of the head j nostrils 
tween a creseentic nasal and several small scales ; rostral 
twip as broad as deep, with short median cleft above, sepa- 
rated from the nost^ by three s^es of granular scales; ten 
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or eleven upper and nine or ten lower labials ; sympbysial 
small, much broader than long ; no chin-shields. The hind 
limb does not quite reach the elbow of the adpressed fore 
limb. Tail very short, spindle-shaped, covered with small 
granular scales. The coloration is that of an Evblepharis, 
Pale grey-brown or cream-colour above, with or without 
brown dots or vermiculations, and with four undulous brown 
cross-bands on the body, edged with darker ; a dark brown 
streak on the loreal region and a dark blotch below the eye ; 
eyelids edged with white ; lower parts white. 

rnillim. 


Total length 78 

Mead. 16 

Width of head 11 

Body 43 

Fore limb 20 

Hind limb 24 

Tail 19 


Two specimens. 

6. Agamja colonorum^ Baud. 

The true A. colonorum had not yet been recorded from 
East Africa. 

7. Agama FhiUipsiiy sp. n. (PI. VII. fig. 3.) 

Head depressed ; snout as long as the diameter of the orbit ; 
nostril lateral, slightly tubular, on the canthus rostralis. 
Upper head-scales smooth or obtusely keeled ; occipital not 
enlarged j groups of small spinose scales near the ear ; latter 
entir5y exposea, much larger than the eyeK>pening. Throat 
much plicate ; no gular pouch. Body much depressed, with 
a fold on each side of the back; scales on vertebral region 
enlarged, polygonal, smooth, minute and granular on the 
sides of the l^c^, larger and keeled on the flanks ; ventral 
scales small, smooth. Scales on limbs large and imbricate, 
strongly keeled, nearly as large as caudals. Fourth finger 
slighfly longer than fliird; fourth toe a little longer thau 
third, fifth extending beyond first. Tail scarcely compressed, 
covered with strongly keeled mumx>nate scales, forming rather 
irregular annuli. Male with two rows of large prmanal 
pores.” Back blackish, with small greenish-white spots 
and a broad greenish- white vertebral stripe; head, limbs, and 
tail olive above; throat with a wide- meshed blackish net- 
work ; belly and lower surface of limbs bluish grey ; pr^sanal 
pores orangey lower surface of tail yellowish. 
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milliia. 

228 


20 

Width of head 

3ody 

17 

60 

T?r>ro IrinTt 

40 

Hind limb ^ • 

60 

Tan 

148 


Two male specimens- 

This species is closely allied to A. anneetens, Blanf., from 
which it is easily distinguished by the larger scales on the 
limbs and the less strongly compressed tail. 

8. Jjatastia Icmgicaudata^ Beuss. 

A single male specimen. 60 scales across the body. 10 
femoral pores on each side. 


0. Eremtas sextc&niata^ Stejneger. 

Kumerons specimens confirm the validity of this species, 
which is closely allied to E. Spekii^ Gthr. 


10. Eremtas mucronataj Blanf. 


11« Maiuia varia^ Ptrs. 
12. MoAmd striata, Ftis. 


■ ;lZ.Lygo9omamodestim,(Mxc. 

Two specimtos. Tbe noatril is pierced between two nasals, 
an appef and a lower.. 26 scales round the midiUe of the 
body. 


^anmcpMs 'btseriatuSy'Stsa. 

, A single' female spedmen. Nine i^er labials, fourth, 
-Sftfat and sixth entering the qre. Ventrds 164; nTinl 
Stifled ; subcaudals 100. 

/ , 16. JVara Beinh. 

A aina^' yciung specimen. 27 scales across the neck, 25 
a^^the .middle of the body. Ventrals 201; subcaudals 
68. Pale reddish brpwn above, head darker; laewnish white 
beneath ; a luriind idaiA ring round the neck.. 
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Bateachians. 

1. Rana Delalandii^ D. & B. 

2. Bufo regularise Keoss. 

3. Bufo BlanfordUy Blgr* 

EXPLAlsTATlON OP PLATE VIL 

Fig* 1. Pj‘idurti8 Phillipsu* 

Ftp. 1 a. Ditto : side Tiew of head, X . 
Fig* 2. SolodactyliLS cfncanm. 

Fig, 8. Agamu FkiUipsii. 


XXV . — Descriptions of Four new Batrachians discovered hy 
Mr, Charles Bose in Borneo By Gr* A. Boulengee, 
P.B.S* 


Bhacophcrm Sosiu, 

Vomerine teeth in two oMqne series between the rather 
large choanas, Gommencing from their inner front edge. 
Snout truncate, as long as the diameter of the orbit ; nostril 
close to the tip of the snout ; eanthus rostralis angular ; loreal 
region concave; interorbital space as broad as the upper 
eyelid; tympanum distinct, half the diameter of the eye. 
Fingers with a slight rudiment of web ; toes nearly entirely 
webbed, the penultimate phalanx of the fourth toe free; disii 
smaller than the tympanum ; subarticular tubercles moderate j 
a small inner metatarsal tubercle. The knee reaches the 
shoulder, the tibio-tarsal articulation far beyond the tip of the 
snout. Skin finely granulate above, coarsely on the belly. 
Dark grey-brown above, lips with darker vertical bars ; one 
or two small black s^ts above the axil ; limbs with dark 
cross-bands; anal region black; hinder side of thighs dark 
brown; whitish beneath, throat marbled" with brown, belly 
dotted with brown. 

From snout to vent 48 miUim. 

A single female specimen from the Fata Biver, Horth 
Sarawak. 

Bhacophorus Jasdatus* 

Vomerine teeth in two long oblique series. between the 
moderately large choanaa, commencing from their inner front 

* The speciinezis described are now in the British ^dqseuni. 
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edge. Snout pointed, as long as the diameter of the orbit ; 
nostril equally distant from the orbit and the end of the 
snout; canriins rostralis angular; loreal region slightly con- 
cave ; interorbital space broader than the upper eyelid ; 
tympanum distinct, one half or thrw fifths the diameter of 
the eye. Fingers -vrebbed to the disks, which are nearly as 
large as the tympanum ; toes webbed to the disks, which are 
smaller than those of the fingers; subarticular and inner 
metatarsal tubercles very small ; no tarsal fold. The tibio- 
tarsal articulation reaches the tip of the snout. Skin smooth 
above, granulate on the bedly. Pale reddish brown above, 
minutely speckled with brown and with six brown cross- 
bands, the first across the snout, the second between the 
eyes, the third, broadest, between the ears; a fine yellow 
brown-edged line borders the head above, from the tip of the 
snont along the canthus rostralis and supraciliaiy border to 
above the tympannm; limbs with dark cross-bands; lower 
parts and hinder side of thighs colourless. Male with an 
internal vocal sac. 

From snout to vent 54 millim. 

Two spedmens, male and female, from the mountains of 
the Akar Biver, North Sarawak. 

Bhaeo^hnw nigropahnaius. 

, . yomerine ; te^ in;' two long, slightly cmrved, transverse 
Ismi^betwe^ the frmit edges ox thembderatdy Itwge choanss. 

. Snout rounded, as long as the diameter . hf the orlnt; nostril 
near thb' tip the snont; canthus lostralm feeble; loresd 
regpon concave; interorbital apace broader than fire upper 
eyelid : tympanum distinct, two thirds the diameter of the 
eye. Fingers webbed to uie disks, which are smaller than 
the tympanum ; toes webbed to the disks, which are a little 
smdlmr than those of the fingers; subarticnlar and inner 
metatarsal tnbercles very sm^. Tibio-taisal articnlation 
leaching the tip of the snout. Skin finely granulate above, 
.coarsely on the belly; a strong dermal fold along the outer 
of the forearm and tarsus and at the heel. Purple above, 
-&^y speckled with black, and with scattered minute white 
dots;^. one ox two small white spots on the upper surface of 
the femur; fianks white, -veined with black; iriterd ig ifal 
webs blade at thebas^ grey vdned with blat^ towards the 
border;, bwm; ps^ white. 

• From snout to veuti^ millim. 

A sin^e f^ale specimen from the Akar Bivor. 
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NectopJiryne macrotis. 

Head small- a little longer than broad ; snout short, promi- 
nent, obliq^uely truncate; canthus rostralis strong; loreal 
region vertical, concave ; interorbital space broader than the 
upper eyelid ; tympanum very distinct, quite as large as and 
close to the eye. Fore limb very slender, as long as the 
distance between the eye and the vent. Fingers moderate, 
webbed at the base, dilated and truncate at the end ; first 
finger very short, half as long as second ; toes three-fourths 
webbed, less strongly dilated than the fingers ; a flat inner 
metatarsal tubercle. The tibio-tarsal articulation reaches 
the posterior border of the eye. Above with scattered small 
warts irregular in size; beneath granulate. Olive above, 
spotted with black ; some of the warts red ; limbs barred 
with black ; yellowish beneath, much spotted with black. 

From snout to vent 28 millim. 

A single female specimen from the Akar Biver. 


XXVI. — Descriptions of Two new Bneikes from Usamhara^ 

German East Africa* By G. A. BoDHLENaEE, F.R.S* 

Oligolepis, gen. nov. 

Allied to Xenurophis^ Gthr. Maxillary teeth 30, small, 
closely set, equal; mandibular teeth equal. Head distinct 
from neck ; eye large, with round pupil. Body cylindrical ; 
scales finely striated, without pits, oblique, in 13 rows; 
ventrals rounded. Tail rather long ; subcaudals in two rows.. 

Oligolepis macrops* 

Eye nearly as long as the snout. Bostral nearly twice as 
broad as deep, just visible from above ; intemasaJs broader 
than long, a Httle shorter than the prs^ntals ; frontal once 
and a h w as long as broad^ longer than its distance from the 
end of the snout, slightly Sorter than the parietals j loreal 
twice as long as deep ; one prse- and two postoculars ; tem- 
porals 1+2; nine upper labials, fifth and sixth entering tlie 
eye; five lower labi^ in contact with the anterior chin- 
shields, which are shorter than the ^terior. Scales in 13 
rows on the body, in 4 rows on the tan. Ventrals 148 ; anal 
divided ; subcaudals 75. Olive above, with rather irregular 
light cross-bars ; upper lip and lower parts white. 

A single young s^cimen, measuring 216 millim. ; tail 67. 
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Aparallactus Werneri, 

Diameter of the eye greater thaa its distance from the oral 
margin. Rostral twice as broad as deep, the portion visible 
fipom above nearly half as long as its distance from the frontal ; 
intemasals mnch shorter than the praafrontals ; frontal once 
and a half as long as broad, longer than its distance from the 
end of the snout, as long as the parietals ; nasal entire, in 
contact with the prseocnlar ; two postocnlars, in contact with 
the anterior temporal ; temporals 1 + 1 ^ six upper labials, 
second and third entering the eye ; first lower labial in contact 
with its fellow behind the symph]^sial; two pairs of chin- 
shields, the anterior broader and a little longer and in contact 
with three lower labials. Scales in 16 rows. Ventrals 147- 
160 ; anal entire ; subcaudals 32^1. Blackish above, with 
a deep black, somewhat light-edged nuchal collar ; upper lip 
blackish below the eye, yellowish in front and behind ; lower 
parts uniform yellowish. 

Total length 390 millim. ; tail 65. 

Two specimens, male (V. 147 ; C. 41) and female (V. 160 5 
G. 32). 

genus AparaUactus^ Smith, 1848, is identical with 
JJriechis^ Peters, 1854, as I have pointed out before. Eleven 
species may be ^stinguished : — 

^1. Two pi^ontala. 

k. notia ccbtact with Ihe dbin- 


,1. Two po^ocolsis, in ebntaot wiih a tem- 
poral ^joasal en&o, in contadtwith the 

Third fi>iirth upper labials entering the eye. 1. A, Jofiksonii^ Gthr. ' 

(JE, Africa.) 

Second and third upper labials enteriiig the eye. 2. A, Wemeri, BW. 

(E. Africa.) 

2. A single postocular; one laHal in con- 
twt with the pMietal. 

Nasal entaie, not in contact with the pr^ocnkr. 3. A. eoncofor, Fischer. 

itr"' - * ' . ' ' Africa.) 

divided, in contact with the praeocular . . 4. A, hmutsAusy Ptrs. 

, ; , > (E. Uentrai AJBdca, Mozambique.) 

B» Svmnhvrial in ^ contact with the chin- 


1. Third and fourth upper labials ent^^ 
divided; vi^tzaia 154-180; subcaudals 


61-59.;;...,,....... 


- 6; A, GvenUmri, Bkr.* 
(E. & 0. Africa, Angda.) 


• ITruMs Gunther, 1888, Bocage, 1895. 
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Nasal entire ; Tentrals 191 ; subcandals 44 ... • 6.-4. Bocadi^ Blgr. * 

(Angola.) 

Nasal entire; ventrals 188-166; subcandals 

87-68 7. A^capensiSfSiodth.'^. 

(E. & S.E. Africa.) 

2. Second and third upper labials entering 
the eye. 

Ventrals 110-140 ; subcandals 21-40 8.-4. mgriceps, Ptrs. 

(Mozambique, Nyassaland.) 

Ventrals 161 ; subcaudals 41 9.-4. pu?ictatolz7ieati(8f 

Blgr.t (Angola.) 

11. A single prssJ&ontal. 

Frontal as long as its distance from the end of 


the snout 10. A, lineatus, Ptrs. 

(Guinea.) 

ital longer than its distance from the end of 

the snout 11. -4. ammabiSy Blgr. 

(Gold Coast) 


The types of the new snakes described above are in the 
British Museum, and formed part of a small collection on 
which Dr. F, Werner has recently reported (Terh. zooL-bot. 
Ges. Wien, xiv* 1895, p. 190). I t^e this opportonity to 
observe that the lizard described as Gymnadactylus africanm^ 
"Werner, is a Oonatodes^ closely allied to the Indian G^ or-- 
natus. It should stand as Gonatodes africanm^ 


XXVII. — The SiAfamilieSy Genera, and Speciesofihe Copepod 
Family Ascomyzontidae, Thoretl: Diagnosis^ Synonymy^ 
and Distribution^ By J>t. WiLH. Giesbeecht, Naples. 

Tribus Ampharthrandria, Giesbr. 1892. 

Both anterior antennae of male transformed into clasping- 
OTgans, adapted for copnlation. 

Family Ascomyzoiitidm, Thorell, 1859. 

Lips forming a siphon, produced or dot into a shorter or 
longer suctorial tube. Mandible stilet^shaped, enclosed in the 
siphon. Head coalescent with first thoracic segment. Abdo- 

♦ Urieckis eapensis, part., Bocage. 
t Cereocalamm coHariSf Giinther. 

% Uziechis mpensiSf^sxt*, Boea^e^ 
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men of $ S- or 4-, of <?* 4- or S^jointed ; genital aperture 
lateral; forca with 6 set». Anterior antenuga of ? 8- to 21- 
jointed, withasinglefflsthetask (sensorial appendage); clasping- 
antennse of g 10- to 17-jointed, with one or several sesthetasks. 
Posterior antennae prehensile, 4- or (rarely) 3-jointed ; exopodite 
l-jointed. Mandible-palp 1 -branched (1- or 2-jointea) or 
wanting. Maxilla 2- or (rarely) 1-lobed. Anterior and 
posterior foot-jaws strong prehensile organs. First four pairs 
of feet swimming-organs; their exo- and endopodites in 
general 3-jointed (sometimes both branches of first pair 2- 
jointed, inner branch of fourth pair 2-jointed or wanting). 
Fifth pair of feet rudimentary, 2 joint^ (first joint often 
coalescent with fifth thoracic segment), or (rarely) setiform. 
Sexes differ in size and form of body, in segmentation of 
abdomen {g having one segment more than ? ), and in form, 
segmentation, appendages, and function of anterior antennae. 


Subfamily 1. Abcomyzontinm^ nov. 

Anterior antennae of 9 11- to 21-jointed ; the aesthetask- 
bearing joint followed by 2 or 3 apical joints ; clasping- 
antennae of g 17- (Gj^lopieera, AsierocAeres). or 16- (Aeon’- 

m* •* > \ O i T\ Jl \ 1 


eae&vbea:ring 3-^; ^^tse.^; of outer branch of third 

wd &hrih fe^^^h 3 or 4 s^ae ah inner margin. Thoracic 
segment laterally rounded off, rarely produced into lateral 
proce83e& Alxkimen of 9 8- or 4-, ot ^ 4- or ^iointed^ 
Si^on usually without^ sometimes with, suctorial tube. 
Inner branch of fourth foot normal, similar to the inner 
branches of preceding feet. Terminal joint of fifth foot oval 
or elongated* 


Genus 1. Ctclopic®ba, Brady, 1872 f. 

Thoracic segments laterjdly rounded off. Eostrura fiat. 
Abdomen of 9 3-, of g 4-jointe(L Anterior antennae of 9 
21-, of 17-jpmted ; with one aesthetask in both sexes. 

^ Make are kuGfWnof C^ckpkera eckmicoiOf uia^aeeim, tmmttim, Ber- 
t^egfomf Asterot^es Cknuomtfitm ffracUiemdaf 

AeotU^pkarat sp. I have ska ezsimned males of 

f^ek^ieera Fteropc/nuxm emtatas, QcMor 

TherelUi, hrevifierceOus. 

t to usma the gemis Knetsgin (Mit^ nat. Ter. 

Skw, vol in. p, S98, t. xiv.J^ is prol^y a synonym of Cyciopicera. I 
have not seen Kriessgiu’s work, which is writt^ In Busrian. 
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Exopodite of posterior antennas shorter than penultimate 
joint Siphon without tube. Mandible-palp 1-jointed, rod- 
shaped ; setas not plumose. Setae of ma:^a plumose or not. 
Swimming-feet : last joint of outer branch with 4, 4, 4, 4 
plumose setae, of inner branch with 6, 6, 6, 5 setae ; marginal 
spines of outer branches small. Terminal joint of fifth foot 
with 3 setas. 


1. Cydopicera echinicola^ Norman. 

Aacomypn eohirdeola^ Norman, Rep. Brit, Assoc, for 1868, p, 800. 

Cyclojdcera laium^ Brady, Ann. & Nat. Hist. ser. 4, toL x. p, 8, 
t. id., and Mon. iii. p. 56, tt. Ixxxix., xc. ; I. 0. Thompson, Proc. 
Lit. & Phil. Soc. LiTerpool, vol. ii. p. 189, and Trans. Lit. & PhiL 
Soc. Liverpool, voL vii. p. ^ ; Th. Scott, Eleventh Rep. fish. Board 
Scotland, p. 210, t. iii., and F Trans. Linn. Soc., 2nd ser. ZooL voL vi. 
p. 127, t. xiii. fi^. 25-^. 

Length of ? 0 8-0*85, of cJ 0*55-0*6 millim. Nearly 
colonriess. The last two abdominal segments of $ equal in 
length, rather longer than the furea. Twelfth to eighteenth 
joints of anterior antennas of $ longer than broad ; the last 
three joints narrower than the preceding* Outer lobe of 
maxilla scarcely half as long and broad as the inner ; setas 
not plumose. 

jkstr. British Seas ; Naples. 


2. Cyclopicera molaeeum^ Claus. 

EcMnocheres violaceus^ Claus, AltK Wien, voL viii. p. 856, t. v- 

Length of S 1*15; of S 0*75 millim. Violaceous, black- 
pigmented, similar to the host {StrongylocerOrotue limdm). 
Last abdominal segment of $ as long as the furca and 
shorter than the preceding. Seventeenth and eighteenth 
joints of the antenor antennas of $ Icmger than broad ; the 
preceding four joints as long as broad ; the last three joints 
much narrower. Outer lobe of maxilla narrower (and shorter?) 
than the inner, which has a long plumose seta and three short 
setas. 

2)£?<r. Triest; Naples? 

3. Cyclopicera minutam^ Claus. 

JSchinocheres mmctits, Claus, ibid. p. 856, tt. v., vi. 

Iiength of ? 0*6, of <f 0*4 millim. Brownish, black- 
spotted. The last two abdominal segments and the furca nearly 
equal in lengtlu No joint of anterior antennas of ? longer 
than broad (if any, the eighteenth), most of them much 
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broader than long; the last three joints scarcely naiTOwer 
than the preceding. Maxilla as in violaoeum, 

Distr* Triest. 

Genus 2. Asteeocheres, Boeck, 1859. 

Thoracic segments laterally rounded off. Eostrum narrow, 
not prominent. Abdomen of $ 3-, of $ (pobably) 4-j6inted. 
Anterior antenna of ? 19-, of $ 17-jointed; with one 
sesthetasfe in both sexes. Exopodite of posterior antennas 
shorter than penultimate joint. Siphon without tube. 
Mandible-palp 2-jointed, rod-like. Setae of maxilla not or 
scarcely plumose. Terminal joint of fifth foot with two setae. 


4. Asterocheres Lilljehorgii^ Boeck. 

Asteroeheres LiRjeborgU^ Boeck, Fork. Vid.-Seldr, Christiania, 1859, 
p. 6, t. iL ; PCanu, G^. Boulonnais, p. 264, t. xxvii. 

Artoirogits LUyeborgii^ ^rady, Mon. iii. p. 64. 

Len^h of ? 1, of ^ (?) 0*6 millim. Mandible-palp long ; 
first joint twice as long as second. Terminal joint of fifth 
foot large, margins ciliated. Cephalothorax of 9 circular ; 
genital segment longer than broad. 

Norway ; Ireland ; English Channel ? 


, ; 1 ^»._^AjBierQcJi0rea 

~ Bmaudif Boi^onnE^ p. 263, t. xxvi. 

Xiength 9 0*^ millim; JKandible-palp short ; the two 
Jmnts rather e(|aal in length. Chitine of siphon and ap- 
^ndag^ of head transversely rippled. , Fifth foot small. 
Cephsdothorax elongated ; genital segment of 9 broader than 
long. 


tr^ English Channel. 


Genus 3. Deebcatomtzost, Claus, 1889. 

, Thoracic segments laterally rounded off. Eostrum blunt. 
Ahdom^ of 9 dr, of 5-jomted. Anterior antennsB of 9 
19-*, of 13-jointedj with one sesthetask in both sexes. 
Exopodite of posterior antennm shorter than the penultimate 
joint. Siphon/ without tube. Mandible pointed, scarcely 
denticulated 5 palp l-jpinted, rod-like; sefm not plumose. 
SOtmcf mai^lanot plira Swimming^feet: last joint of 
outer braiich with 5, 5, 4, 4 plumose setse, of inner branch 
wi& 6, 6, 5, 4 Bette- Terminal joint of fifth foot with five 
setse. 
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6. Dermatomyzon nigripes^ Brady and Robertson. 

CyctopiGera nigripes, Brady, Moa. iii. p. 54, t. ; Th, Scott, Tenth 

Rep. Fish. Board Scotland, p. 267 ; 1. 0. Thompson, Trans. Lit. 
& jPML Soc. Liverpool, voL vii. p. 86. 

? Ajscomyzim ThoreUi^ Sars. Arch. Math. Nat. vol. iv. p. 474. 

P Cychpicera mgripes, Sars, Norsks Nordh. Exp., Crust, ii. p. 79 

Length of $ 1'2-1*25 millim. Swimming-feet smoky 
black- First joint of anterior antennae with a long sharp 
spine, 

Diiftr, British seas ; Spitsbergen ? 

7. Dermatomyzon elegansy Claus *. 

DermatomyTsan elegam, Claus, Arh. Wien, vol. viii. p. 851, t. vi. ; Canu, 
Cop. Boulonnais, p. 260, t. xxvi. 

Length of S 1-1’35, of c? 0*9-1 millim. Feet colourless. 
First joint of anterior antennae with seta. 

Distr. Trieat; English Channel; Naples. 

Genus 4. Clausomyzon, gen. nor. 

Thoracic segments laterally rounded oflf. Abdomen of 2 
4-, of <J 5-jointed. Anterior antennae of 2 20-, of (J 
?-jointed. Exopodite of posterior antennae shorter than penul- 
timate joint. Siphon without tube. Mandible denticulated 
at the oblique apex ; palp reduced to a rather short plumose 
seta. Setae of maxilla (probably) not plumose. Terminal 
joint of fifth foot curved, elongated, bluntly serrated at the 
apex. 


8. Clausomyzon gradlicauda, Brady. 

Cyclopixsera gradUeaudOy Brady, Mon. iii. p. 68. t. Ixxxili. ; I. 0. 
Thompson, Trans. lit. & Bhfl. Soc. liverpool, vol. vii- p. 86; 
Th, Scott, Tenth Fish. Board Scotland, p. 262. 

Ai^oomxpxni comatvkBy RoCoU, Sitzongsb, Akad. Wien, voLxevii. p. 189, 
t. i. 

Distr, British seas ; Triest. 


Genus 5. EhyschoHyzon, gen- nov. 

2. Thoracic segments, produced laterally into processes, 
which afe directed backwards and conspicuous iu dorsal 

* JberTnatomyzon gibhertem, Th. & A. Scott (Ann. & Mag. Nat. His^ 
ser, 6, voL xiiL p. 144, t. ii.; and Th. Scott (Twelfth Rep. Fish. Boaid 
Scotland, p. 260, t. x.), from the Firth of Forth, having only three abdo- 
minal 8^'m^ts, should be excluded from the genua Dermatomysson ; the 
species agrees in this respect with Cyctopieera and A&terooh&et. 

Aniu & Mag* N* Mist, Ser. 6. Voh xvu 12 
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view. Eostrum very prominent, beat-shaped. Abdomen 
4-jointed. Anterior antennsB 13- to 16-jointed.^ Exopodite 
of posterior antennsB shorter than penultimate joint. Siphon 
without tube. Mandible large, denticulated at the oblique 
apex ; palp rod-like, with scarcely plumose seta. Setae of 
maxilla not plumose. Swimming-feet; last joint of outer 
branch with 5, 4, 4, 4 plumose setae, of inner branch with 
6, 6, 5, 4 setae. Terminal joint of fifth foot with three setae. 
(J unknown. 

9. RhyncJumyzon faho^ sp. n. 

$. Length 1*45-1‘5 millim. Head triangular in dorsal 
view- Processes of thoracic segments largely produced ; 
anterior abdominal segments with similar processes. Furca 
as long as the last abdominal segment ; length ; breadth = 3 : 2. 
Anterior antennae 13- or 14-jointed; first joint with spine, 
last joint granulate. 
ikstr. Naples. 


10, Bhynchomyzon purpurocinctum^ Th. Scott. 

Cydopicera purpvrodndMm^ Th. Scott, Eleventh Itep. Fish. Board 
Scoilaiid, p. t. iii 

S . Length 0*85-1 millim. Head elliptical in dorsal view ; 

, processes of thoracic segments much less produced than in 
joic&i of abdominal segments nearly wanting. Furca longer 
th^^ tbe last two abdominal segments combined, five times as 
luag^ as broad. Anterior antennae 16-jomted ; first joint 
'mthout spiBe, last joint not grailulate. 

J)ikr^ Firth of Forth, Mull ; Naples. 


Genus 6. Ascoktzon, Thorell, 1869. 

S . Thoracic segments laterally rounded oflF. Eostrum not 
prominent Abdomen 3-jointed. Anterior antennae 20- (21- ?) 
jointed. Exopodite of posterior antennae shorter than penul- 
timate joint. Siphon with tube. Mandible-palp rod-like, 
long, 2-jointed ; setae not plumose. Maxilla large ; the two 
lobSs unequd ; setae not plumose. Setae of swimming-feet 
probably as in Cydoptc&ra^ Terminal joint of fifth foot with 
two (three,?) setae. 


11. Ascomyzon L{Ujd>orgii^ Thorell*. 

ThoreH, K, Svenek. Vet-Akad. H^dl. 8tock- 
hoia, vdL lii. jp. 78, t xiv, ; f Auiivilliiis, CBfv. K. Yet- Akad. FOrh. 
Stockfaoha, 1^, p. 106, t^xvi 


♦ Another ot ^ genus, Ajmmyz&n, calmanj Brady and Eobert- 
8on (Eep. Fortyffih Blest Brit A^oc. 1876, p. 197), appears to have 
never descrihed. ; 
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9 Arfoirogus Boeckii^ Bradj, Mon. iii. p, 61, t. xci. ; ? Bourne, Joum, 
Mar. Kol. Assoc, ser. 2, vol. i. p. 817 ; ? Th. Scott, Eleventh Ren. 
Fish. ;^ard Scotian^ p. 210 ; 1. 0. Thompson, Trans. Lit. & Phfl. 
Soc, Liverpool, vol. vii. p. 37. 

Non Artotrogm Boecka, G. M. Thomson, Trans. N. Zeal. Inst. vol. xv. 
p. 112, t, ix. 

Distr, Bohuslan; British seas? 

Genus 7. Acontiophoeus, Brady, 1880. 

Thoracic segments laterally rounded off. Rostrum flat. 
Abdomen of S 3-, of ^ 4-jointed. Anterior antennas of 2 
11- to 16-jointed ; number of sesthetasks on the antennae of $ 
augmented. Exopodite of posterior antennas longer than 
penultimate joint. Siphon with long tube. Mandible-palp 
small, with large plumose seta. Setae of maxilla plumose. 
Swimming-feet : last joint of outer branch with 5, 4, 3, 3 
plumose setae, of inner branch with 6, 6, 5, 4 setae. Terminal 
joint of fifth foot with five setae. 

IS. Acontiophcrus scutatus^ Brady and Robertson. 

SoUnostoma Bcutidum^ Brady and Robertson, Ann. Mag. Nat. Hist, 
ser. 4, vol. xiL p. 141. 

Acontii>phoru8 scutcctm, Brady, Mon. iii. p. 69, t. xc. ; ? G. M. Thomson, 
Trans. N. Z. Inst. vol. xv. p, 118, t. viii. ; Clans, Arh. Wien, vol viii 
p. 869, t. viL ; Canu, Cop. Bouloimais, p. 270, t. xxix. ; I. 0. Thomp- 
son, Bioe, Lit, & Phil. Soc. Liverpool, voL iL p. 69, and Trans. Lm 
Sc Phfl. Soc. Liverpool, vol vii. p. 37. 

? AcoTiiiophorus art^tUatuSf 1. 0. Thompson, Joum* Idnn. Soc., Zool. 
vol. XX, p. 158, tt. xii., xiiL 

2 . Length 0’9-l millim. Cephalothorax elongated. 
Posterior margin of abdominal segments not angmated. 
Furca nearly three times as long as broad. Anterior an- 
tennae ll-iointed. Tube of siphon reaches to near end of 
body. 

unknown. 

Distr. British seas; New Zealand; Triest; Madeira?; 
Naples. 

13. Acontiophorus Brady and Robertson*. 

Ajtetmtu&m imuOurn, Brady and Robertson, Hep. Forfy-fiffh Meet. Brit. 
Assoc, 1876, p. 197. 

Aecfntu^orm armi^us^ Brady, Mon. iii. p. 71, t Ixxxi. ; Claus, Axb. 
Wien, vol. viii p. 859, t, vii 

Length of 2 1*5, of ^ 1 millim. Cephalothorax large, 

AjBontUphorm ehmgaiua. Th. Sc A. Scott (Ann. & Mag. Nat Hist, 
ser. % vol xiii. 145, t ix.) and Th. Scott (Twelfth Rep. Fish. Board 
Scoimd, p, 26l), from the Hrth of Forth, should be excluded ffom 

i2* 
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Anterior segments of abdomen laterally angulated. Furca 
scarcely longer than broad. Anterior antennsa in both sexes 
16-]ointed. Tube of siphon reaches to near end of thorax. 

bisir, Yorkshire; Triest; Naples. 

Subfamily 2. DysfontiinjSj nov. 

Anterior antennae of 2 8-12-jointed ; aesthetask on the 
last joint; cla^ing-antennae of S 10“ or 11-jointed, with 
thirteen additional aesthetasks. Mandible without palp, con- 
sisting only of the stilet. The two lobes of maxilla stiff, each 
bearing one or two, rarely [Parartroffm) three and five setae. 
Last joint of outer branch of third and fourth feet with five 
setae on the inner margin. Abdomen of ? 4-, of ^ 6-jointed ; 
thoracic segments rarely rounded off laterally ; usually pro- 
duced into lateral processes, conspicuous in dorsal view. 
Siphon with suctorial tube (except Parartrogua ) . Inner branch 
of fourth foot either as in preceding feet, or 3-jointed, with 
rudimentary setae, or 2-jointed, or wanting. Terminal joint 
of fifth foot small, oblong or knob-like. 

Genus 8. PAEAsmoaus, Th. & A. Scott, 1893. 

$. Thoracic segments laterally rounded off. Anterior 
part of genital segment scarcely broader than posterior. 
Anterior antenna ^jointed. Posterior antennae 4-jointed. 
Siphon rudimentary ” (without tube ?). Lobes of maxilla 
short, one tvith three ^inesaud two setse, the other (much 
smaller) With tWo setae. Both branches of first foot and inner 
branch of fourth foot 2-jointed^ latter with plumose setae. 
Tenhinal joint of fifth foot oblong. 

14. Parartrogus Th. & A. Scott. 

I^rartyogus BicharM, Th. & A, Scott, Ann. & Ma^Nat. Hist. ser. 6,, 
vol. 3d. p. 210, t. Til : Th. Scott, Efeventh Bep. JPish. Board Scot- 
land, p. 210, t iv. 

Firth of Forth. 

this genu% because (1) the aathozs describe the exopodite of the post^or 
antenna as « verj small j (2) they find the anterior antennae if-jointed 
(althcugh the sekhetask-bearing joint is followed by only one joint), and 
only fieftse <m the terminal joint of the fifth foot ; (3) they do not 
menfioxl me large plumose seta of the mandiblt^palp. I cannot identify 
the geutis to which the species bebngs, in the absence of any notice of 
the jaan^Wsrpalp, Another species, described by G. M. Thomson 
I?. ZeaL J&^yoL xv. p, 112, t, xi.) as Artotrog^is ovatusy seems to 
W related to Ai^tiiyi^torwt the exopodite of posterior antennas having 
the same proportional length ; but the species mffers from this genus in 
theabsence of a suctoi^ tube and in the number {8 or 9) of joints in the 
untmor antenine. 
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Genus 9. Aetoteogus, Boeck, 1859. 

Important characters of the genus being problematic or 
entirely wanting in Boeck's paper, it is impossible at present 
to draw up a diagnosis of Artotrogus ; therefore I give here a 
critical abstract of the author’s description of the typical 
species. 


15. Artotrogus orhicularis^ Boeck. 

Artotrogm orbicularis^ Boeck, Fork. Vid.-Selsk, Christiania, 1859, p. 2, 
t. i. ; Hansen, Dijmphna, 1886, p. 78; I. C. Thompson, Trans. lit. & 
Phil. Soc. Liverpool, voL vii. p. 37; non Brady and Robertson, Rep. 
Forty-fifth Meet. Brit. Assoc. 1876, p. 197. 

Body circular. Thoracic segments perhaps with lateral 
processes. Segmentation of abdomen doubtful (Boeck’s 
figure shows three short and one long segment — impossible in 
a mature female). Furca broader than long. Anterior an- 
tennse 9-jointed. Posterior antennae 3- (?) jointed. Tube of 
siphon reaches to the middle of the interval between foot-jaws 
and first foot. Inner lobe of maxilla (considered by Boeck as 
mandible-palp) 2-jointed (?), with two setae, outer lobe with one 
seta. Swimming-feet with 3-jointed branches. (Boeck says five 
pairs of feet, ?. e, two pairs of foot Jaws, named by him first 
and second pair of feet, and three pairs of swimming-feet ; so 
the figured pes onus quarti paris ” is really a foot of the 
second pair. Consequently Boeck has overlooked one pair 
of swimming-feet ; and since this pair may be the fourth, 
as well as the third or second, it remains doubtful whether 
the fourth pair has a normal or rudimentary inner branch. 
The structure of the fourth foot remains doubtful, too, if we 
admit* that the specimen described by Boeck was immature, 
and had really only three pairs of feet ; this bemg the case, 
the appendage which Boeck calls the rudimentary foot would 
be the not yet developed fourth p^ir.) An accurate redescrip- 
tion of thisoldest speciesof Ascomyzontidm is required, perhaps 
not for r^ognizing the species, but for determining the 
systematic position of the genus. If the inner branch of the 
fourth foot is found to be 3-joiated and its setae rudimentaiy, 
the genus Bradypontius shomd perhaps be withdrawn. 

Another genns, probably belonging to the subfamily. 
Dyspontiinae, but qmte insufficiently characterized, is 

* This coBjeeture accords with the above-mentioned segmcntafion of the 
abdomen ; but the length of body (2 miHim^) found by Boeck is greater 
than the length of the ova^bearing specimen dredged by I. C. Thompson 
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CoNOSTOMA, G. M. Thomson. 

Species : elUptimm {cf. Trans. N. Z. Inst. vol. xv. p. 3, t. v.). 

Abdomen greatly abbreviated, only two segments being 
apparent .... antenor antennas about 9-jomted ; posterior 
4-jointed, secondary branch wanting .... feet of the first pair 
with both branches only 2-joint^; next three pair almost 
similar.” Mandible and ma^a are not mentioned. 

Genus 10. MTZOPOimus, gen. nov. 

$ . Thoracicsegraentsscarcelyproducedinto lateral processes, 
neiinier are the abdominal. Bostrum flat. Anterior part of 
genital segment scarcely broader than posterior. Anterior 
antennas 9- to 12-jointed. Tube of siphon reaches between 
the second and fourth feet. Inner lobe of maxilla ovaL 
Foot-jaws very slender. Inner branch of fourth foot similar to 
those of preceding feet ; last joint of outer branch of first foot 
with five, second joint of inner branch with two plumose 
setae. Terminal joint of fifth foot oblong, 
unknown. 


16. Myzopontius pungens^ sp. n. 
Dkir* UTaples. 


Genus 11,. Beadtpontius, gen. nov. 

Thoramo segments produced laterally into processes, which 
are directed batikwar^ and conspicuous in dorsal view. 
Bostrum short. Anterior part of genital segment of ? 
broader than posterior. Anterior antennae of $ 8- to 10-, of 
11-jointed. Posterior antennae 4-jointed. Tube 
of siphon reaches behind the foot-jaws or to the middle of 
abdomen. Inner branch of fourth foot S-jointed, almost 
destitute of setse;. last joint of outer branch of first foot with 
five, second joint of inner branch with two plumose setae. 
I^iEth foot ^mob-like. 

17. Brady. 

Arfoitxgut! Bcadv and Bohertson, Bep. Fortir-flfih Meet. 

:Mt.;AflS0Ci 1870,, p. 197. 

B?ady, Mon. fii. p. 01, t xdil ; L C. Thompson, 

lit* Pita. Sot ^ 

3LeDgtfa mi 9. 1*25 vuiUnu ^Head witihout crista. Forca 
Btarcely fenget ti^n broad. Anterior antennss 10-jointed; 



the Oop^d FamUp AscomyzontidsB. 183 

first and second joints long. Tnbe of siphon reaches to the 
posterior margin of the first body-segment. First foot-jaw 
similar to that of siphonatus. Inner branch of fourth foot 
shorter than first and second joints of outer branch together. 

d unknown. 

Distr. England. 

18. Bradypontius siphonatus^ sp. n. 

Length of $ 1*6 millim. Head without crista. Purca 
scarcely as long as broad. Anterior antennae iO-jointed; 
first and third joints long, second joint short. Tube of siphon 
reaches to behind the middle of abdomen. Hook of first foot- 
jaw elongated, with slender apical claw. Inner branch of 
fourth foot longer than first and second joints of outer branch 
together. 

<J unknown. 

Diatr. Naples. 

19. Brwlppantius Normani^ Brady and Robertson. 

Nomumi, Brady and Robertson, Hep. Forty-fifth 2£eet> 

l&it. Ai^oc. 1876, p. 197. 

Artotrogtis Normmd, Brady, Mon. iil p. 63, tt. xcL-xdii. j L 0. 

Thompson, Trans. Lit, &PhiL Soc. Liverpcwl, toL Tii. p. 87, and 

P Joum. Linn. Soc., ZooL vol. xx. p. 154 ; ? Gann, Cop. Boulonnais, 

p. 266, t xxvii. 

Length of 2 1'6 millim. Head without crista., Furca 
longer than broad. Anterior antenn® 9-jointed; first and 
second joints long. Tube of siphon reaches rather behind 
the posterior margin of first body-segment. First foot-jaw 
as in siphonatuB^ Inner branch of fourth foot nearly as 
long as the first and second of outer branch together, 
unknown*. 

Disir, Durham j Isle of Man ; Madeira ? ; Wimereux ? 

20. Bradypontivs chelifer^ sp. n. 

Length of S 1“15, of <? 0'85 millim. Head with crista. 
Furca longer than broad* Anterior antenn® of 2 8-, of 
11-jointed ; first and second joints long* Tube of siphon 
reaches to the posterior margin of first body-segment. Hook 
of first foot-jaw thick, cheliform- apex tumid, claw stout 
Inner branch of fourth foot rather shorter than first and second 
joints of outer branch together* 

Naples. 

* The diagnosis is given according to Cwu, althon^^ the idenfiiy of 
bis IforTmrd with Biad/s Normtmi is not certain. 
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Genus 12. Pteropontius, gen. nov. 

Thoracic and anterior abdominal segments produced late- 
rally into large angular processes. First body-segment 
with doraal crista, reaching from frontal to posterior margin. 
Eostrum triangular. Anterior antennae of 2 8-, of <? 10- 
jointed. Posterior antennae 3 -jointed. Tube of siphon reaches 
to the posterior foot-jaws. Fourth foot destitute of inner 
branch. Branches of first foot 2-jointed. Fifth foot knob- 
like. 

21. Pteropontivs cristatUBy sp. n. 

Distr. Naples. 

Genus 13. Gallopontius, gen. nov. 

Thoracic segments produced latei*ally into processes. Fore- 
head with dorsal cap-like convexity. Eostrum prominent. 
Anterior part of genital segment of 2 broader than posterior. 
Anterior antennae of 2 9-j of 11 -jointed. Posterior an- 
tennae 4-jointed. Tube of siphon thick, rippled inside, and 
reaching beyond the fourth foot. Inner branch of fourth foot 
wanting. Fifth foot knob-like. 

22. GaUopontius fringilla, sp. n. 

, G^nns 14. Dtsponhus, Thorell, 185&. 

Thoracic segments produced laterally into processes. Bos- 
tnim not prominent. Anterior part of genital segment of 2 
broader than posterior. Anterior antennae of 2 9- to 10-, of 
<J 10- to ll-jointed. Posterior antennae 4-jointed. Tube of 
siphon reaches between foot-jaws and third foot. Inner 
l»^ch of fourth foot wanting. . Fifth toot knob-like. 

28. Dgspontim 8tTiatu^^^\iOX^4 

Tbotell, Sv. Ye£.-Akad. HandL Stockholm, toI, iiL 
n. Bl, t. xiv.; ^Korman, Bep. Brit. Assoc. 1866, p. 198; i*Biady, 
Mpn. iiL p; iciL ; ? I- C. Thompson,- Proc. iSt. & Phil. Soc. 

. lareaqpoqi, voL «L p, 189 ; ? Cann, Oop. Boirionnab, p. 266, t. xxviii. 

2 ^ Length 1*25 milK^ Gephalbthorax rather broader 
than long. Fiut^ jtalher longer, than bri>ad, less than half as 
long as the last abdominal segment. Anterior antennae 9- 
^ieSnt^i first and second joint long, , Tube of siphon reaches 
to the third thoiicic segment. Inner lobepf maxilla scarcely 
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longer than outer, with one seta. Outer margin of outer 
branches of swimming-feet not denticulate 

Distr. Christineborg ; Hebrides?; British seas?; Wime- 
i-eux ? 


24, Dyspontius Thorellii^ sp. n. 

Length of ? 1* 16-1 *2, of ^ 0*85-0*95 millim. Cephalo- 
thorax and fnrca longer than broad. Anterior antennse of 2 
10-, of (J 11-jointed ; first and third joints long, second joint 
short ; third joint of antennae of ^ followed by four short 
joints and a longer joint, which bears at the anterior margin 
a movable spine. Tube of siphon reaches between first and 
third foot. Inner lobe of maxilla nearly twice as long as 
outer, with short seta at apex. First foot : first joint of outer 
branch with one, last joint with four, second joint of inner 
branch with one plumose seta ; second joint of inner branch 
of first to third feet with a double tooth at outer margin ; outer 
margin of outer branch of second to fourth feet denticulate. 

Distnr, Naples. 

25. Dyspontim tenuis^ sp. n. 

2 . Length I'l milHm, Cephalothorax and fnrca longer 
than broad. Anterior antennse 9-jointed ; first and third 
joints long, second joint short. Siphon as in Thorellii. 
Inner lobe of maxilla about times as long as outer, with 
short seta. Swimming-feet as in Thorellii. 

(S unknown, 

Disir. Naples. 

26, Dyspontius capitalist sp. n. 

Length of 2 1‘35-1^45, of (J 1-1-1-2 millim. Cephalo- 
thorax broader than long, furca scarcely longer than broad. 
Anterior antennse similar to those of ThorelliL Tube of siphon 
does not reach to the first foot, inner lobe of maxilla nearly 
twice as long as outer, with long plumose seta at apex. 
Swimming-feet as in ThoreUiL 

Distr, Naples. 

* According to TkoreH Bradj diSers from the author of the species 
in several respite : length of body (l-S millim.), of siphon (reaches to the 
.posterior margin of the cephalothorax), prD]^z1^nal length of the fuj^ 
(as long as last abdominal segment)^ &c. Neither do the descriptions 
of the male of siriatus given by Br^j and Canu ag^; the cla^ing- 
antezmse of Brady’s specimen resemble those of breviJUrcatus, the an- 
tennae of Oanu’s those of ThoreUiu 
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27. Dyspontius hrevifurcatuSy sp. n. 

Length of ? 0*95, of <J 0*75-0*85 millim. Cephalothorax 
nearly 1| times as long as broad ; fnrca broader than long. 
Anterior antennae of $ 9-j of 10-jointed ; first and second' 
joints long ; second joint of antenna of S followed by five 
short joints and a longer joint, which bears at the anterior 
margin an immovable tooth. Tube of siphon as in Thorellii, 
Inner lobe of maxilla about 1 J times as long as outer, with 
long seta at apex. First foot : first joint of outer branch 
wjthout seta, last joint with five, second joint of inner branch 
with two plumose setae ; tooth at outer margin of second joint 
of inner branch of first to third foot simple j outer margin of 
outer branch of second to fourth foot not or scarcely denticu- 
lated. 

Pwfr. Napless- 


Subfamily 3. Foi^(zoiEZLiyjBj nov. 

Anterior antennae S-jointed; aesthetask on the ante- 
penultimate Joint. MandiUe without palp. Maxilla con- 
sisting of a single lobe. Last joint of outer branch of third 
and fourth feet with three setae on inner margin. Fifth foot 
consisting of one seta on each side. Abdomen 4-jointed. 
Tube of siphon short. Last joint of anterior antennae long. 
Basale of second foot-jaw 1-jointed. Outer margin of last 
Joint of ouf^ btanch of swimming-feet with less than three 
8piif<% - Inner bm^oh of fourth foot normal. 

: Genus 15. PoNTCEcmiA, gen, nov. 

,9* Thoracic segments laterally rounded ofi- Bostrum 
flat. Anterior part of genital segment scarcely broader than 

S isterior. Ventral seta of furca peculiarly shaped. Exopo- 
te of posterior antennae knob-Hke. Hook of first foot-jaw 
angled. Apical sawS of outer branches of swimming-feet 
long, 

^ unknown f* 


FonUeeiella a&yssicola, Th. Scott. 

Aspak^SfUt dbymeeihut Th. Scott, Ttazia Lizm. Soc, 2nd ser. ZooL 
ToL/vi p* 128, tt xiL, riv. 

Dwir. S., e°-10° E. {?235-«i0 &thoma) ; Naples: 

99^ SP S. (2 1800 m.) j 124° W., 9° N. {1000 m.) 

♦ gtric^^ nutrymeaui^ and eon^pictats, Haase 

( Au d. Sc, 86r. v«L ri. p. 69, t. iv.), really belong to this or to 

aema jgjeisis, is sM9l 

Th9 spe cat i ob s rtigaided Scott as males can scarcely be such ; 
sai^^aare ib^ snvtore males, as the antorior antennse m not dasnincr- 
nor immatursy as the abdomen is said to be 6-jointed. 
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XXVIIL — Description of neio Genera and Species of Trap- 
door Spiders belonging to the Group Trionychi. By R. I. 
POCOCK, of the British Museum. 

[Plate V.] 

The subfamily Miginse of Simon, all the species of which, so 
far as is known, make their trapdoor-nests upon the trunks 
of trees, embraces three genera — Moggridgea^ Migas^ and 
Myrtale. In the present paper I have ventured to add three 
fresh ones to the group, all of them, like MyrtaU^ coming 
from Madagascar. One of these, namely TkyropoBus^ is so 
well marked that no one can doubt of its validity ; but with 
regard to the stability of the others I myself have some mis- 
givings. In the first place, since they differ from each other 
principally in the relative size of the eyes of the front row, 
species intermediate between the two will very likely turn up ; 
and, in the second place, if the figure of the carapace of 
Myrtale that M. Simon has published is inaccurate in nearly 
all its details, as I suspect but have no right to assume, then 
there can be little doubt that Paramigas will prove to be 
synonymous with Myrtale — perhaps even the two tjrpe species 
will prove identical. 

Of the South- African genus Moggridgea four species have 
been* described — M. Dyeri^ Cambr., M. Ahrahami^ Cambr., 
M. Tidmarshi, Lenz, and M^Meyeri^ Karsch. But M. Simon 
states that Abrahami must be transferred to the Hew- 
Zealand genus Migas. In this 1 cannot agree with him, since 
specimens of M. Abrahami from Grahamstown, sent by the 
Bev. N. Abraham to the British Musenm in 1887, belong 
merely to a well-marked species of Moggridgea. Moreover, 
the assertion that the nest of this species is furnished with a 
back as well as with a front door, is not strictly in accordance 
with facts, seeing that six specimens of the nest sent with 
the above-mentioned spiders are of ihe usual one-doored type. 
Mr. Cambridge, indeed, mentions that only one of the two 
specimens examined by him was provided with a posterior 
door ; so that we must consider it to be the exception rather 
than the rule in this species, as also in M; Dyeri^ for there to 
be a second trapdoor. 

There can, I think, be no grave reasons for doubting that 
the sp^ies under discussion was also de^bed by I^nz as 
M. Tidmarshi; in which case the name employed by 
Mr. Cambridge has about six months^ priori^, and the syno- 
nymy may be set forth as follows 
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Idf^griigea Abrdhami, Cambr. P. Z. S. 1889, p. 41 (published in 
April). 

Moggridffea Tidniarshi, Lenz^ Zool. Anz. xii. p. 578, 1889 (piiblislied 
in J^oTember). 


Paramigas, gen. nov. 

Carapace smooth and polished, moderately elevated, the 
area between the fovea and the eyes horizontal, a little longer 
than broad, the greatest width equal to the area between the 
eyes and the posterior border ; cephalic region a little wider 
than the distance between its front border and the apex of 
the fovea. Fcvea triangularly recurved, trifid as in MyrtaUj 
but each of the side- branches only equal in length to half the 
width of the ocular area ; the impressions at the inner ends 
of the cephalic grooves shallow. 

Ocular area transversely oblong, twice as wide as long, the 
two lines about equal ; the anterior slightly procurved, the 
median eyes of the anterior row a little larger than the lateral, 
roundy separated by a space which is about equal to their 
radius, but separated fi*om the lateral, which are oval, by a 
space almost equal to their diameter; the posterior lateral 
eyes about as large as the anterior lateral and separated from 
them by a narrow space, which is less than half their short 
diameter ; posterior median small, round, about half the size 
of the lateral, with which they are almost in contact ; distance 
be^eexi the anterior later^ eye and the edge of the clypeus 
equd to a little lee® than its long diameter^ 

- their up{>ec silrface rather abruptly sloped 

do-vriiVards from <tHe base, inn^ surface flat, outer surface 
strongly inflated below ; the lower surface, winch is fringed 
externally and intemally with long setae, armed with two 
rows of teeth, 6 on the outer and 6 on the inner, those of the 
latter row the largest, except for the posterior tooth of the 
outer which is very long; Fa&g closing obliquely inwards 
and backwards, occupying a position intermediate between 
Aat which is typical of the Mygalomorpb® and the Arachno- 
morpbsa; short, stout, with two cutting-hedges, of which the 
extei)^ is scrrukute, and two strong crests running along its 

Mamllm TOthdisriuct though short apophysis, not hollowed 
bassdty few the the labium, with a thick scopula 

idong its aidcricw (inner) border,, and the anterior half of its 
lower, surface covered from base to apex with about 50 
s^ttered spicfnfes: \ > 

Jjcdnm and lying in almost the 

same plane,' the two operated by a smooth area, armed in its 
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distal half with about 40 spicules arranged in from four to 
six transverse rows. 

Sternum piriform, flat, a little longer than wide, widest 
between the coxse of the second and third legs, the scars 
(impressions) indistinct; a pair of long oval indistinctly 
defined scars in the posterior half of the plate and about as 
far from each other as from the margins of the sternum. 

Legs 4, 1, 2, 3, the first and second pair much stronger 
than the third and fourth, and with their distal segments 
(patella, tibia, &c.) furnished below with a clothing of long 
woolly hairs ; femora with normal hairs ; the tibiae, protarsi, 
and tarsi flat below, convex above, with a marginal external 
and internal row of stout close-set spines; the third and 
fourth legs not spiny, apically slender, and not flattened 
below ; all the legs furnished above with hairs arranged in 
longitudinal lines ; on the third leg the femur has a large 
triangular membranous area in the distal part of its lower 
surface; the anterior surface of the patella is covered thickly 
with short spiniform setse, and similar short spinules are to 
be observed upon the distal end of the tibia, which has a 
smooth, shallow, saddle-shaped depression at its proximal 
end, and an upstanding ridge along its anterior edge. 

The palpi resemble the legs of the first pair, but have no 
woolly clothing below and only one spine upon the proximal 
end of the inner edge of the tibia, Olaw of left palp with a 
strong basal tooth, of right unarmed (? broken) ; claws of 
first and second legs with three teeth, of w'hich the middle is 
usually the strongest ; claws of third and fourth leg with one 
long tooth, with an accessory basal denticle on the anterior 
claw on the third leg. 

Abdomen globular, covered with very fine short hairs. 
Median pinners lender, nearly cylindrical; exterior short, 
stout^ with the basal segment longer than the second ana 
third, the second a little longer than the third and hemi- 
spherical. 

Paramigas snArufus^ sp, n. (PL V.-figs. 1-1 5.) 

Colour, Carapace and limbs above of a rich reddish black ; 
coxse and sterna clear yellowish red ; tarsi deep, almost blood- 
red ; abdomen a deep bluish, greyish black. 

Measurements in millimetres , — ^Total length of trunk 20, of 
carapace 8*5, width 7*3; distance of fovea from anterior 
margin 4*2 ; width of ocular area 3 ; length of one side of 
angular fovea 1*3. 

Loc, Senbendraua, near Tamatave, Madagascar {Me^asfer 
ColL), 



190 


Mr. E. I. Pocsock on new 


This new genus, of which some of the characters given 
may prove, when other species are discovered, to be merely of 
specific value, is allied to Myrtale of Simon, of which but 
one species also, M. Perroti^ is known (AlUH. Soc. Ent. Fr. 
1891, p. 300). In many points, indeed, the two are so 
strikingly alike that I was at first disposed to regard them as 
the same* But the figure of the carapace of Myrtale^ pub- 
lished on p. 82 of vol. i. of ^ Hist. Nat. Araign^es/ makes such 
a reference impossible ; for, if at all accurate, this figure shows 
that the carapace ana especially the head of Myrtah are 
much narrower than in Paramiyaa^ and that the branches of 
the thoracic fovea are much longer, the external one, for 
instance,* being as wdde as the ocular area. Simon also says 
that the daws of the legs in Myrtah have only one tooth, 
and that the labium is only spined at the apex, whereas iu 
Parcmigas^ at least, its distal half is spined. 

With the two specimens of this species were received two 
trapdoor-nests, evidently taken from the trunk of a tree. 
One of these is short, its length from the hinge to the base 
being only once and a half the width of the door and only a 
little greater than the width of the nest ; the other one, how- 
ever, IS much longer, the length from the hinge being twice 
lSa6 width of the door. The doors are of the wafer type, and 
jare covered, like the sides and upper surface, with moss, 
li^ei^ sthd pieces of bark. 

MIo&oic&somha, ^n. nov. 

Nesorly allied to Poaramigas^ Moggridgm^ and Mysliaih. 

CJbrojpm resembling that of Pcn^amigas in mYing the 
^fadic sulci well developed, but the fov^, which is so deep 
in Jifoggrid^eaf shallow j posterior portion of carapace marked 
with three pairs of mai^nal impressions ; the median im- 
pression of the fovea not so deep as in Paramigas, 

Eges arranged as in Pararntgas^ but the anterior median 
Ips than half the size of the anterior lateral, which are rela- 
tively enormous and nearly spherical ; the distance between 
fte ^tericr median eyes about equal to their diameter; 
podmor laterals minute, barely half the size of the anterior 
me^anSf Wnd noticeably smaller than the posterior medians, 
which, dthough. dongate, are about as large as the anterior 
mediaxis* : 

and sternum as in Param^as^ 
but the stOTUm distinctly 1^ narrowed betweto the coxm of 
the first pair of legs ; oooxb of the second and third legs 
axm^ pcetciKxrly the base with a distinct cluster of 
spinules ; indicatibim of the^ on tfie coxae of the first leg. 
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Legs and palpi as in Taramigas^ but the legs not woolly 
beneath ; the impression of the upper surface of the tibia 
of the third deeper, and a cluster of spinules at the distal end 
of the upper surface of the first and second tibiae ; a couple 
of slender spines on the lower surface of the protarsus of the 
fourth ; claws of first and second legs armed with a couple of 
long teeth, those of the third leg with one long tooth and a 
small one behind it, that on the fourth with one long tooth. 

Abdomen and spinners as in Paramigas. 

Micromesomma Cowaniy sp. n. 

Colour deep yellowish brown throughout, a little paler 
below ; abdomen blackish grey. 

Measurements in millimetres , — ^Total length of trunk 16‘5, 
of carapace 5’5, width of latter 5 ; length of first leg 11, of 
second 10, of third 9*5, of fourth 13. 

Loo. Central Madagascar {Rev, Deans Cowan), 

Thteoposus, gen. nov. 

Carapace very slightly longer than wide, smooth, with 
cephalic region nigh, wide, and convex, with the sides nearly 
perpendicularly sloped, widest between the coxae of the second 
pair of legs, very strongly narrowed backward from this 
point. Fovea as in ParamigaSy but not angular, only lightly 
recurved, the median impression projecting further back- 
wards than the lateral ; the cephalic sulcus and impressions 
shallow. Ocular area very wide, half the length of the cara- 
pace and about twice the width of the fovea ; eyes of anterior 
row straight, of posterior row slightly recurved and not so 
wide ; all the eyes small, the lateral particularly being in- 
distinct ; the median ey^ on a very low tubercle, separated 
by a space which is slightly larger than their diameter, but 
which is barely one third of the space between them and the 
lateral, which are smaller and very narrow, almost linear ; 
the posterior lateral also nearly linear, separated from the 
anterior lateral and from the posterior median by spaces which 
are a little greater than the distance between me anterior 
medians; the posterior mediM eyes a Httle smaller than the 
anterior median. Clypem very large, its length equal to the 
distance between an anterior median and anterior lateral eye. 

Mandibles constructed as in ParamigaSy but relatively 
stronger; the inferior edge armed externally with 3 or 4 
strong teeth and internally with 4; the space between them 
finely denticulate; some of the setae on the inner surface 
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of the mandible at the base of the fang stiff and spiniform ; 
external edge of fang not serrulate. 

Maxillm ftirnished with a long distal apophysis ; a few 
long slender spinules intermixed with the hairs of the scopula 
extending along its anterior edge. 

Labium large, conical, its width at the base equal to its 
length, armed only at the a^x with spinules ; united with 
the sternum, but separated irom it by a conspicuous, trans- 
verse, smooth, pale, shallow depression. 

Sternum cordifonn, but less narrowed in front than in 
Paramigas^ its width between the coxse of first legs greater 
than half its greatest width between the coxa of the second 
and third pairs. Two very conspicuous scars consisting of 
short crescentic impressions in the anterior half of the sternum, 
about as distant from each other as each is from the edge ; 
the rest of the impressions ol^olete. 

Palpi and anterior two pairs of legs as in Paramigas^ but 
not woolly below, and the tibia of the palp with several 
spines on its inner edge ; the third and fourth pairs, however, 
much stronger than the first and second, as in PachylomeruSy 
IdicpSy &c. I femur of the third almost wholly membranous 
below, its tibia deeply impressed at the base and shorter 
&an the pjatella when measured along the upper surface; 
cla,w8 of first two pairs of legs armed, as in ParamigaSy with 
C^ne larg^ and one or two smaller teeth ; those of the third 
apd fourt^-pmrs armed with one enormous tooth, which is 
as lat^ almost as the curved half of the principal claw; 
anterior claw of the fourth smaller than the posterior and 
directed forwards $ the inferior claw on the third leg small. 

Ahdomek &ad\^nners as in Paramigas. 

Pbyropceus mirandusy sp. n. (PL V. figs. 2-2 i,) 

Carapace olive-brown; legs blacker; anterior 
eoxm and anterior part of sternum deep brown, posterior part 

sternum and posterior coxae much paler ; abdomen brownish 

in millimetres. — ^Total length of trunk 43, 
0f carapace 18; width of carapace 16*5; distance of fovea 
fooin antaior border 11 ; width of ocular area 8*5 ; length of 
dypeus 3;. length of palp 20, of first leg 30, of second 28, of 
tlmd 28, of fourth 

'*< TjpciSfyj OTf pmnitiyelj, in epiders^of this group there seem 
to hm Men four pmx^ d atemal scars p&ced dose to the coxa of the 
pdpi ^ first thm.paim. 0 f ieg8. Those opposite the palpi become the 
giaovB-hetweeik the wtama and thife stemusa. 
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A single femak specimen from South Central Madagascar 
{J* Last GolL)* 

This is, perhaps, one of the best-marked genera of trap- 
door spiders that has been described for some years. Unfor- 
tunately nothing is known for certain of its habits ; but, 
from its structural features, there can be little doubt that it 
resembles Moggridgea^ Myrtale^ and Paramigas in building 
its home on the trunks of trees. But, although approaching 
the genera just mentioned in many particulars, it yet presents 
many points of likeness, although perh^s not in every case 
of afltoi^, with many other genera of Ctenizidae. For in- 
stance, its small scattered eyes remind us of Eriodon^ its 
maxillary apophyses recall those of StasimopiiSj and its long 
clypeus suggests the same area in Bothriocyrtwm* 

Neoctekiza, gen. nov. 

Carapace polished, sparsely hairy ; fovea deep, transverse ; 
cephalic region strongly elevated and convex; ocular area 
wide and transverse ; eyes rather scattered, anterior median 
the smallest of the set, separated by a space which is greater 
than their diameter and barely half the distance between these 
eyes and the anterior lateral ; the two lateral eyes subequal 
in size and separated by a space which about equals their 
short diameter, the posterior median larger than the anterior 
median and nearly midway between them and the posterior 
lateral ; anterior line of eyes slightly procurved, posterior 
slightly recurved and a little wider. Clypeus narrow, sloped, 
and bristly. 

Mandibles furnished apically with glistening red hairs, 
which become spiniform below ; the apophysis long and 
armed with half a dozen or more strong and longish teeth; its 
lower border armed with two rows of about six or seven teeth, 
which become intermingled behind ; fang for the most part 
smooth and polished. 

MariUm longer than wide, with a conical distal apophysis, 
internally scopulate, below covered with spiniform setm, but 
only furnished with about a couple of denticles on the front 
edge of the proximal surface. 

Labium conical, convex, armed only with stout setae, its 
two sides continuing the slope of the sines of the sternum. 

Stemnm widest just behind the coxae of the second legs, 
strongly narrowed forwards from this point, its anterior part 
marked with a deep longitudinal groove, w^hicli is continuous 
with the groove defining the labium, and forms w-ith it a 
Y-shaped sulcus. The sternal scars very indistinct, the an- 

Ann. di Mag* N* Hist Ser. 6. VoL xvi. 13 
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t6Tior pair small; close to the edge of the stermini; the 
remaining two pairs represented by indistinct elongate naked 
areas extending from near the edge towards the centre of the 
stemnm. 

Legsz third and fourth pairs stronger than first and second 
pairs; tarsi and protarsi of first and second pairs thickly 
and strongly spined on their margins, scantily hairy below ; 
tibiae of the legs famished with a few spines in the same 
position ; in the third leg the femur is enormously stout, its 
width being about three quarters of its length ; the patella 
thickly covered in front and above with stout short spines, 
forming a regular comb along the distal border ; the tibia 
also, which is much shorter than the patella, armed in the 
same way in front and above with two clusters of spines ; 
protarsus much thinner than the tibia, ^med above with two 
series of spines and one long distal spine below ; tarsus un- 
armed ; femur of fourth leg armed apically above and ante- 
riorly with a small cluster of spines ; patella with a few 
spines intermingled with setse, tibia unarmed except for a 
few setiform spines below ; protarsus armed with many long 
spines; tarsus unarmed; ctaios armed with one very long 
tooth, behind which on the third and fourth leg there is an 
additional spinule and one in front of it on the anterior claw 
of the first and second leg; the inferior claw long and strong. 

palp with- tarsal segment strongly spined from base to 
apex, vrithout and within ; a numter of spines, too, on the 
ahteridr aspect of the tilna and a few on its posterior aspect 

Ghmitd piife mesially thick, homy, and black. 

coxilcal, the basal segment longer than the two 
distal segmentSj^^ of which the apical is the shorter. 

This genus is most nearly allied to Ogriooarenum^ but 
certainly differs in the width of the ocular area and in the 
form of its stemM impressions. 

N^tenvsa Selateriy sp. n, (PL V. figs. 3-35.) 

, CWourydlowishbrownon the carapace and limbs, blackish 
vgrey ppon ,the abdomen. 

, Mec^menis in millimetres, — ^Total length of trunk 14*5, 
of carapace. 6*5, width of latter 5-5; length of first leg 10, of 
seeona 10, of third 10 6, of fourth 13-2. 

Zo(& Benterara* A single female example obtained by 

{PI, V. fig. 4.) 

Allied to ffermachd^ and Skackias in having the 
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claws fumislied with two rows of teeth, the posterior tarsi 
hairy and not spined, and the space between the lateral eyes 
narrow. Tarsal claw obsolete on the legs of the first pair, 
distinct on the others. Maxillas armed basall^ on the inner 
side with a cluster of spinules. The posterior sternal im- 
pressions, i, e, those corresponding to the legs of the third 
pair, elongated, large, about twice as far from each other as 
from the lateral margin ; the impressions opposite the second 
legs small, but removed from the mai^in. 

Clypeus narrow, but vertical. Byes not raised on a 
tubercle ; the ocular area large and transverse ; anterior line of 
eyes slightly procurved^ lateral eyes larger than anterior 
median. Fovea deep, transverse. 

Mandibles without anterior angular prominence ; the margin 
above the base of the fang armed with a thick cluster of 
setiform spines, without the thick spines observable in 
Semesia ; fang long, distinctly geniculate at the base. 

Type Nemesia tuMfex^ Poc. Tr. Linn. Soc., ZooL v. pt. 3, 
pp. 112, 113, pL xiii. fig. 2, from Gulran. 

According to Dr. Aitchison this species does not close the 
aperture of its burrow with a movable lid. In this particular 
it differs from all the known species of Nemesia, 

Genus AcriNOPUS, Perty. 

Aetinopus sp. n. 

Colour, Carapace greenish chestnut, mandibles rather 
darker ; abdomen greyish black above, pale at the sides and 
below ; femora of legs and palpi the same colour as the cara- 
pace ; the rest of the segments clear yellowish red ; sternum 
and coxflB pale yellow ; maxillas and labium reddish brown. 

Eyes apparently as in A. scalops of Simon, the anterior and 
posterior rows equal in width; the anterior row almost straight, 
with a slight procurvature; posterior row recurved; eyes of 
the latter row close together, the median sobequ^ to or a 
little smaller than the lateral; , anterior lateral larger than 
median and separated from the edge of the dypeus by a space 
which evidently exceeds thdr dimeter ^ meoian eyes sepa- 
rated from each other by a space which about equals their 
diameter, and from the laterals by a space about four times as 
great. 

Mandibles smooth above externally, hairy internally ; hairs 
stouter above the base of the fang ; the apical process {ras- 
tellum) long, more than a third of the length of the fang, 
studded with blunt short processes, which are longer on its 
inner edge at the apex ; fang stout, four-sided, striate j lower 
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edge of mandible furnished with an external edge of 6 stout 
blunt teeth and an inner one of 4 or 5, of which the apical is 
the stronger, and on the inner side of the latter row with two 
irregular rows of smaller teeth. 

Lahum long, conical, thickly clothed in its distal half with 
stout hairs, amongst which at the apex there is a thick cluster 
of spinules, which appear to have arisen from the fr’acture of 
stout sefse. Moxillce all along their inner border clothed with 
setae intermixed with spinules. 

Sternum with a deep smooth median depression on its ante- 
rior half; from the postei'ior end of this three pairs of shallower 
impressions, representing the normal muscular scars, radiate in 
the direction of the coxae of the first, second, and third legs. 

Palpi as long as the legs of the first pair, but stouter ; 
pateDa armed with a few spines amongst the setae on its inner 
surface 5 the tibia and tarsus with an external and internal 
cluster of stout short spines, which are much more numerous 
ou the tarsus. In the first and second legs the tarsi and pro- 
tarsi are armed like the tarsus of the palp ; the tibia of the 
first has irom 8 to 12 spines in front and about the same 
number behind, of which the two lowest are the longest; 
tibia of second leg with fi’om 1 to 3 spines in front and a 
cluster of spinules behind, of w’hich one of the lower is very 
long. Patella and tibia of third marginally spined above, 

, thei pfotarsus and tarsus also thickly spined, especially poste- 
riorly patella of the fourth spinulose in front j tibia unarmed, 
protarsus wii^h a few long spines anteriorly in its distal half ; 
t^sus thickly spined in firont. . Claws of palp unarmed ; 
of leg_ with a single basal tooth, which is smaller on the 
posterior legs. 

Measwrements in millimetres of ippe specimen. — Total 
length of trunk 23, of carapace 10, width 9*5; length of 
appendages from base of femur; of palp 17, of fimt leg 17*2, 
second leg 17*5, third leg 18, fourth leg 22’5. 

Loc. Tnnidaa {J^ H. Hart). 

In the Ann. & JMag. Nat. Hist. ( 6 ) xi. p. 409, 1 identified 
the specimens here described as A, scalops^ Simon (Ann. Soc. 
Ent. Fr. 1^9, p. 177) ; but the figure that I gave of the 
nest (pl« xix. fig^ 3), with its peculiarly thickened hinge, does 
not tally with that of the nest of A. scalops pubUshed by 
Simon» The ^pacific characters, too, of sc^ps do not seem 
appHeaMe ^ SmMosrtiu For instance, we. are led to infer 
that the tibm of the second leg is .unarmed in front and that 
, the tibia of the first has fewer spines in sccdcps than in Hairtiu 
: . It is interesting to record that in young specimens 11 miEim. 
.. in length the spine-armatore of the appendages is weaker and 
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the anterior lateral eyes are close to the ed^e of the clypeus 
and are relatively larger, and that the antenor line of eyes is 
slightly wider than the posterior. The young thus seem to 
occupy the same relations towards the adult that valencianaj 
Sim., does towards scalops. 

EXPLAJsTATION OF PLATE V. 

Fia. 1. Faramigaa mbruftcs^ gen. et sp. n., $ , nat. size. 

1 a, 16. Ditto. Two views of nest. 

Fig, 2. Ffiyropoeus mirandvs^ gen. et sp. n., $ , nat. size. 

Mg, 2 a. Ditto. Sternum. 

Fig, 2 h. Ditto. Maxilla. 

Fig, 8. Neocteniza Sclateri, gen. et sp. n. Eyes (lateral eyes a little too 
prominent). 

Fig, 3 a. Ditto. Side view of carapace. 

Mg, 3 h. Ditto. Labium and part of sternum. 

Fig, 4. Anemesia tubifex (Poc.), gen. nov. Sternum. 


XXlX..-^De8cription of a new Species of Squirrel from 
Central Africa. By W. E. DE WlNTOKT. 

Bx the kind permission of the authorities of the British 
Museum I have been enabled to examine the series of African 
Stjuirrels in the National Collection j and though I contem- 
plate publishing full notes later on, I now describe one species 
the distinctiveness of which has hitherto been overlooked. 

The specimens were obtained by Emin Pasha, and 1 name 
the species in his honour. 

Sdurus Emini^ sp. n. 

In form and general distribution of colour resembling 
S. pyrrhopus (F. Guv.), but considerably smaller in size and 
mucu plainer in colouring. The outei>fur of the back and 
sides is black, with a subterminal band of golden olixe, the 
soft under-fur being slate-black tipped with golden brown ; a 
very narrow pale stripe on either side runs hrom the shoulder 
to the hip, formed^ by the outer-fur of this part lacking the 
black tips ; the sides of the face feom the nose to the ears, 
embracing the eyes, the fore and hind limbs, foxy red, the 
border-lines not sharply defined ; the crown of the head and 
front of the face more rufous than the back, the hairs being 
still black but banded with reddish instead of golden olive; 
the jowl is yellowish ; the chin orange ; the throat, belly, and 
inner side of legs, white more or less suffused with red, the 
inner side of the hind legs being orange-rufous save for the 
under-fur^ which is always white; there is no sharp line 
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between tbe colours of the upper- and underparts ; tail as in 
the other members of the group ; the fur is extremely soft. 
In the female the colours are not so bright^ and the red on 
the underparts is almost wanting. 

* Measurements of the type, in skin ( (J ) : — 


Head and body 

Hind foot without claw 

millim. 
188 

43 

Tail (broken) 



Tail of female without fur 

143 

„ „ with for ........ 

180 


Hal. Tingasi, Monbuttu. 

Specimens examined : — 

Brit. Mus. 87.12.1.38. c?* Killed 16.9.83. (Type.) 

„ „ 87.12.X.39. ?. „ 10.10.83. 

These specimens were mentioned by Mr. Oldfield Thomas 
(P. Z. S. 1888, p. 9) under 8. pyrrhopus^ with a note saying 
that Tingasi was by far the most easterly recorded locality 
for the species j also (P. Z. S. 1890, p. 447) under 8. pyrrho- 
pu8 typicus (partim). 


PEOGEEDIN-GS OF LEABNED SOCIETIES. 

GEOLOGICAL SOCIETY. 

April 8, lS95.--Dr. Henry Woodward, F.B.S., 

President, in Chair. 

The following communication was read ; — 

* On a Obmparison of the Permian Freshwater Lamellibranchiata 
from Eussia with those from the Karoo Formation of Africa.' By 
Hr. Wladimir Amalitsky, Professor of Geology in Warsaw ITni- 
versity. 

fireahwato shdls from the Eussian Permian deposits be- 
longing to the genus PalmmuUla are also known from the Karoo 
Beds ci South and Central Africa^ as pointed out by the Author in 
1892. He has recently had the opportunity of studying the actual 
sp#mens from the Karoo Beds, and finds in them species of the 
groups PaldktTkiO^ Imstr^ewi, P. Keys&rlingi, PL Vemeuilii, and 
P. MurtMmd; also of a new genus, the forms of which he had 
preyiouflfy to^ Nakdites, Dawson. All these groups are 

found alBO in and , he giyes a list of species found in the 

upper horizons (A, B, And O) of the Permian beds of Eussia and in 
the Karoo beds.; These upper beds of Eussia have been determined 
: by the Author as the^redrwater equivalents of the Zechstein : con- 
seqi^tly the Beaufort Beds of the Karoo Serfos, if considered as the 
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homotaxial equivalent of the European strata referred to above, 
should be regarded as Upper Permian. The Upper Permian group 
of freshwater lamellibranchiata of Eussia, which bears traces of 
genetic relationship with the Carboniferous Anthracosidfle, and which 
was already well represented in Permo-Carboniferous and Lower 
Permian times, is, according to the Author, much older than the 
African fauna of the Beaufort Beds. These may be concluded to 
have migrated from Eussia, the Gondwdna Beds of India having 
probably been the connecting-link between all these deposits. 

The Author gives a description of the fossils of the Karoo Series 
which he has examined, including a diagnosis of the new genus in 
which he places the fossils already alluded to as having been pre- 
viously referred to the genus Naiadites. 

April 24, 1895. — ^Dr. Henry Woodward, E.E.S., 

President, in the Chair. 

The following communication was read : — 

* Supplementary Kotes on the Systematic Position of the Trilo- 
bites.’ By H. M. Bernard, Esq., M.A., E.L.S., E.Z.S. 

Since the publication of a paper by the Author in the ‘ Guarterly 
Journal of the Geological Society ^ for 1894, two important papers 
by Dr. Beecher have appeared, giving details as to the steicture and 
appendices of Triar&irus. ^ 

In the .present paper the Author discusses in detail the more 
recent discoveries in the light of the affinity between Apus and the 
trilobites, and endeavours to show how the results obtained by 
Dr. Beecher bear on the larger question as to the suggested origin 
of both of these animals from a cheetopod annelid modified in 
adaptation to a new manner of feeding. 

May 22, 1895. — Dr. Henry Woodward, E,E.S., 

President, in the Chair. 

The foUowing communications were read : — 

1. * On a Human Skull and Limb-bones found in the PalsBolithic 
Terrace-Gravels at Galley Hill, Kent.’ By E. T^ Hewton, Esq., 
E.E.8.,E.G.S. 

A human skull with lower jaw and parts of the limb- bones were 
obtained by Mr. E. Elliott from the high-terrace gravels at 
Galley Hill, in which numerous Palsaolithic implements have been 
found. 

The skull is extremely long and harrow, its breadth-index being 
about 64, it is hyperdoHchocephalio ; it is likewise much depressed, 
having a height-index of about 67. The small extent of the cranium 
in bo3i height and width shows that it has undergone little or no 
post-mortem compression, although it has become somewhat twisted 
in drying. The supraciliary ridges are large, the forehead somewhat 
receffing, the probole prominent, and the occiput flattened below. 
All the ^ef sutures are obliterated. Three lower molars and two 
premolars are in place and are well worn, the three molars being as 
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nearly as possible equal in size. The limb-bones indicate an indi- 
vidual about 5 ffc. 1 in. in height. 

These remains are compared with the fossil human relics which 
have been found in Britain and on the Continent of Europe, as well 
as with the dolichocephalic races now living, and their relations to 
the ^ Spy/ ‘ Biver-bed,’ ‘ Long-barrow/ ‘ Eskimo,' and other types 
are pointed out. 

The gravels, in which these human bones were found, overlie the 
Chalk at a height of about 90 feet above the Thames, and are about 
10 feet thick. They form part of the high-terraoe gravels extending 
from Bartford Heath to Horthfleet, and their Palseolithio age is 
shown by the numerous implements which have been found in liem, 
as well as by the mammalian remains which have been met with 
in similar beds near by, although not at Q-alley Hill. The human 
bones were seen in situ by Mr. E. Elliott and Mr. Matthew Heys, 
both of whom, in letters, speak positively as to the undisturbed 
condition of the 8 feet of gravel which overlay the bones when 
discovered. 

2. *On some Eoraminifera of Ehaetic Age, from Wedmore in 
Somerset.' By Frederick Chapman, Esq., F.E.M.S. (Communi- 
cated by Prof. T. Eupert Jones, F.E.S., F.G.S.) 

1. The Author has examined six samples of clays and limestones 
from different horizons ; these were collected by Mr. W. A. Sanford, 
F.G.8., from a quarry south-east of the village of Wedmore,. which 
has yielded Megalosaurian remains. The rocks in this quarry are 
regularly stratided, and characteristic Ehaetic fossils have been 
obtained from them by Mr. Sanford. 

-'2- Th^ microscoi^cal details of the various clay-washings are 
^veh, and the great abundance of some forms of the acervuline 
frraminifer is noticed, included amongst which are forms 

iiat have been previously described under the name of ‘ Psammo- 
by Yine, and * Plaques de Eayonnds' and ‘ Asteracanthim^ 
by MM. Terquem and Beriihelin; the former occurring in Silurian 
strata, and the latter in the lias. The Ehmtio examples of the genus 
Stach^ have numerous aggregated crystals of zeolites (?), of which 
however only impressions remain, in^nded in the material of the 
tests. 

dw: In a comparison made with the foraminiforal fhunm of the 
dideic and younger rocks respectively, the Ehmtio fauna , shews 
marked adfilnities with both the Upper Palseozoio and the Liassio 
fames. , , 

^ The bathymetrical, aspect of the foraminifera from Wedmore is, 
generally speaking, that of a shallbw-water deposit, ^e genus 
^Bcsented so abundantly in some of these Ehaetic rocks 
that the .fossils constitute distinct layers in the beds of day in which 
th^ are, found- appears to resemble Polymma in refer- 

ence habitat, altd! also in the znicrosobpical. structure of its 
test, witii the exception indudes in the test-wall 

imnute sand-grains and dth^, foreign mata^ak 
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4, Twenty-six species of foraminifera, chiefly of arenaceous 
types, are described, nine of which are new forms, viz. : 
phragmium rhastimm^ Ammodiscus auricalus^ A. JHisiformiSi J^odo- 
sinella wedmoriensis^ Stacheia intermedia^ S. triradiata^ S, dispansa, 
S. cuspidata^ and Truneatulina stelligera. 


MISCELLAITEOTJS. 

A Query as to the Synonymy of Bhysota Armiti, Smith, 

By C. Hedley, F.L.S. 

Those who have had occasion to deal with the revision of species, 
either fauna by fauna or region by region, have obseorved that 
when an author has described a species without figuring it suc- 
ceeding writers on the same subject have frequently renamed such 
species, but that when the fibrst reporter also gave a figure of his 
species such usually escaped the infliction of synon3miy. Thus Gray 
fibrst received several common ITew-Zealand land-shells and gave 
unfigured descriptions of them ; Gould and Pfeififer succeeded him 
in the study of this fauna, and gave several of his species new 
names. Again, Brazier was the first to name, without illustrations, 
several comihon Papuan forms j but Tapparone Canefri, who wrote 
later on a collection from the identical lo^ties, so frdl^ to under- 
stand his predecessor that he renamed most of them. It was once 
remarked by Dr. P. P. Carpenter that, with the best desires for 
accuracy and the greatest care, it is hardly possible for an author to 
so describe that his readers ifiiall see shells as he sees them/’ 

These refiections are suggested by a perusal of Mr. E. A. Smith’s 
article Descriptions of new Species of Land-Shells from New Guinea ” 
(A. & M. N. H. 1895, xv. pp. 230-233), and especially a description 
therein contained of Bhysota A rmit% sp. n. As I have endeavoured to 
show, no positive identification can be made from any mere descrip- 
tion, even from one as good as Mr. Smith’s invariably are. With 
this reservation, I should conclude that examples of my B. fiyensis 
(P, L. S. N. S. W. (2) vi. p. 71) stood for this literary portrait— 
because, firstly, I have received from Capt. Axmit and recorded (op. 
cit. (ix.) p. 390) from Mount Maneao (not Maneau, as Mr. Smith 
writes) specimens of B. fly&nsis ; secondly, because size alone, a 
variable feature in this genus, appears the o^y vmtten discrepancy 
in the descriptions of each ; and, thirdly, Mr. Smith seems in com- 
paring Armiti with hermles to be unaware of the existence of 

The Breeding-Juihits of the, Crayfish. By E. A. AnnoBEWB. 

The breeding-habits of the European crayfish, Astaeus, have been 
studied and recorded ; but nothing is known of the processes of 
conjugation in the American species. 

A study of Camharus affinis kept in confinement shows that con- 
jugation takes place in the autumn and in the spring, and that it 
differs in important respects from what is known in Astams . » 

Ann. <b Mag. N. Hist. Ser. 6. Vol. xvi. 14 
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That pecnliar organ of the female, the annulus, proves to be an 
essential secondary sexual character. The male passes the sperm 
into the cavity of the annulus of the female, and does not distribute 
it elsewhere. The annulus, then, serves as a sperm-receptacle, and 
thus corresponds to the similarly situated organ described by 
Bumpus as a sperm-receptacle in the lobster, HomaruLS amei-icanus. 
The well-known hooks on the ischiopodites of the third walking-legs 
of the male serve to hold the two animals firmly together, and are 
necessary secondary sexual organs. They are hooked over the firm 
ridges on the basipodites of the fourth legs of the female, 

The special instincts and actions of the male and female are 
complex, and are very aceuratdy interadjusted to secure the depo- 
sition of sperm in the annulim. The m«de, at a definite stage in 
the process of conjugation, passes either the right or the left fifth 
walking-leg across below his thorax in such a way as to support and 
guide the first and second pleopods, or intromittent apparatus, and 
thus secure effective function. 

In the only case in which eggs were laid the sperm was removed 
from the annulus by the femie soon after laying ; the eggs, how- 
ever, did not develop; various conditions were abnormal.— JbAna 
Hopkins University Circulars^ vol. xiv. no. 119, p. 74, 

The Breeding-habits of the Earthworms. By E. A. Andrews* 

The only detailed and accurate account of the complex phenomena 
of mutual conjugation in earthworms is that given by Hering for 
t]h^^ European Lumhricus terrestris. 

in studying the much smaller Alhlobophora fosHda I find that it 
conjugates the sutfaee, and cannot therefore be directly 

ob^Tved. ^ 

, Momentary immersibn in boOing corrosive sublimate or boiling 
water followed by Perehyi’s liquid preserves the conjugating indi- 
viduals in the natui^ position, so that they may be studied by 
dissection end by the serial section method. 

This study shows that the process is essentially as in Limibrkus. 
The union is, however, a much firmer and more intimate one, each 
individnal being almost completely enveloped by the diteUum of the 
other, and firmly fastened to it by a stout enveloping case of muens. 
An important anatomical difference — ^the fact that the sperm- 
. receptacle of Allolohophora open on to the dorsal surface, and not 
oh to. the ventral surface as they do in Lumhrims — ^necessitates a 
chen^iq our conception of the method of sperm-transfer. The 
pecuShr muscular contractions of the cliteUum described by Hering 
are obviously insufScient to explain the filling of these dorsi sperm- 
receptacl^ and winnst apparently suppose there is some aspirating 
action of the receptacles involved in the process. 

light is also thrown upon the question of the origin of the so- 
called s^tinatophio3?6B, or ‘‘.penes” of the oldm: writers. 

The seerion$ dibw .^^at they are formed opposite the openings of 
the yasa deferensti^ is^a i^ecretion of skin-glands poured out 

from the fips of yiw.defmrens, and adhering firmly to the body of 
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the opposite animal, about the region of the twenty-first somite. 
Each is filled with a mass of sperm that issues from the vas deferens. 

The idea advanced by Vejdovsky — that the spermatophores in 
Lumhrims are formed from the sperm-receptacles-^oes not hold in 
Allolohojphora, A. renewed study of Lumhrims ierrestris by the 
above method of hardening in situ with boiling water and Perenyi’s 
liquid shows that here also the spermatophores are opposite the vasa 
deferentia. 

Until reasons for other views are given we may tentatively hold 
that the spermatophores in terrestrial OligochsetsB are not of the 
importance they assume elsewhere, but that they are to a large 
extent accidental results of secretions taking place during conjuga- 
tion, and that they play no part in the subsequent processes leading 
to fertilization of the eggs. — Johns ffoplcins University Circulars^ 
vol. xiv. no. 119, p. 74. 

Note on the Origin of the Bell-Nudeus in Physalia. 

By Seitaeo Goto. 

At the beginning of the present academic year Ur. Brooks kindly 
placed at my disposal specimens of Physalia^ which had been col- 
lected and preserved by him some years ago, with the desire that I 
should make a study of them, with special reference to the nature 
of the so-called female gonophores (Haeckel). I also had occasion 
to make observations on the development of the male gonophores ; 
and it has turned out that there is a peculiar feature in the forma- 
tion of the bell-nucleus to which attention has, so far as I know, 
never been called. In this short preliminary note I propose to 
describe the process briefly. In the accompanying diagram I have 



Lon^tudinal section of a young male gonophore. 

EL, entodermal l^ella ; G N, germ-nucleus, 

representeid a longitudinal section of an early stage in the develop- 
ment of the male gonophore. In this particular specimen the 


204 


Miscellaneous. 


bell-nucleus forms ^ a flafjfcened conical mass ; but in most other 
specimens that have come under my observation it is more elon- 
gated at this stage. The miration of the germ-nuclei have already 
begun. These aro characterized by having their chromatic substance 
concentrated in a comparatively small number of large pieces, one of 
which usually occupies the centre of the nucleus and is larger than 
the rest, while the others are in most cases situated close to the 
nuclear membrane. The germ-nudei are, as a rule, considerably 
larger than those of the ordinary entodermal cells and are spheriod 
in form. In the accompanying diagram four germ-nnclei have 
already passed into the heU-nncleus, and a fifth is just passing the 
supporting layer. 

ifow the point to which I wish to call special attention is the 
formation of the hdl-nucUus hy the wandering in of interstitial cells 
from the ectoderm. This fact 1 believe to have satisfactorily proved, 
at least to myself, by a comparison of a large number of sections. 
I have never seen any of the definitive ectoderm-cells undergoing 
mitoas ; but, on the contrary, the interstitial cells can be observed 
ih ail stages of migration to form the bell-nucleus. In the section 
from which the accompanying diagram has been drawn a stream of 
protoplasm could be observed around many of the migrating nuclei ; 

. and in most of the sections numerous interstitial cells with amceboid 
processes are everywhere present in the ectoderm of the gonophoral 
bud. This indicates that they are in active migration. I believe 
also that some of the interstitial cells divide in the gonophore, for 
in some sections I have observed spherical nuclei with a vesicular 
.appearance and with ' a small number of large chromatin pieces. 
’ Tto I< tak6 to .be an indication that they are undergoing recon- 
struction from a recent .mitosis. Two snch nuclei are drawn in the 
di^aia at the enteance of tiie bffl-nudleus. 

The youngest stage of the so-called female gonophore that I have 
been aHe, to obtain was far xhore advanced than the male gono- 
phore represented in the diagram. The cavity of the bell-nucleus 
has been formed and is lin^ by a distinct epithelium of columnar 
cells., But exactly the same process that, tabes place in the male 
gonophore can he observed to occur with even greater distmctness. 
The interstitial cells of the ectoderm crowd in towards the entrance 
of the beU-nudeus, and are there seen to arrange themselves one by 
one into a distinct epitheliuin, and form a part of the linxng^ of the 
: cavity of the bell-nudeus. In the so-called female gonophore, the 
.qella that have wandered in and formed a part of the epitheHnm 
afterwards undergo repeated division, wlule in the male gonophore 
no sudDL has beOn observed, 

' It seems to me that FJiysalia presents in this respect an inter- 
mediate stage beti^een those forms in which the beU-nudens is 
fbrnmd as a solid mass of cells from the ectoderm and such form as 
Corgri^ ivi whidi, aOcor^g to' ‘Weismann, cells migrate 

' singly into the didodeitoand there form the bdl-nucleim afterwards. 
ffopMm lhioefriig Qiroidars^ voh xiv, no. Il9, p. 80. 
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The family Photidsa was divided in Boeok’s system into three 
subfamilies — ^Photinss, Leptocheirinse, and Microdeutopin®. 
Though the name Mierodeutopus alludes to the peculiarity of 
the animal’s second gnathopods being smaller wan the A'st, 
the Microdeutopin® included species in which the first gnatho- 
pods are smaller than the second. For this and other reasons 
explained in the * Challenger ’ Amphipoda, p. 1062, and Sars’s 
‘ Crustacea of Norway,’ p. 638, it has seemed desirable to 
relin^sh Boeok’s suodivision of the family. Della Valle, in 
his * Gammarini,’ p. 351, carries the process of ama^amation 
further, and unites the Photid® and the Podocerii^ in one 
ratW unwieldy family with, the Corophiid®. It k q^uitetrue 
that the three mmilies are intimately relate^ but it k certainly 
a matter of convenience tp keep them separate, and for this 
purpose the dorsd-ventralljr depressed body in the Corophiid® 
and the hooked uropods in the Podocerid® are useful cha- 
racters, neither of them being present in the Photid®. To 
borrow the words which Professor T. Thorell uses on a similar 
occasion — The groups axe on the whole and in their topical 
^brm sufficiently different to deserve their separate denomina- 
tions and the rank in the system which, it has hitherto been 
cnstomary to give them.” 
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Onr present conceni is with that section of the Photidaa in 
which the first gnathopods are larger than the second, espe- 
cially in the male sex. 

In Aora the first gnathopod of the male has the fourth 
joint greatly produced, so as, in combination with the long 
finger, to mate the limb complexly subchelate. 

In Miarodeutopm it is the fifth joint, instead of the fourth, 
which is produced to meet the finger. 

In Stimpsonella (the name proposed by Della Valle for 
Spence Bate’s preoccupied Stimpsonia) the first gnathopod 
agrees with that of MicrodeutopuSj but the second gnathopod 
has the prehensile angle of the sixth joint more or less pro- 
duced. Bate and Westwood (vol. i. p. 284) say: — This 
genus probably bears too close a resemblance to Microdeutopvs 
to be retained as generically distinct.” Sars also Crus- 
tacea of Norway,’ p. 540) remarks that it is closely allied to 
Microdeutopus, and should, perhaps, more properly be com- 
bined with it.” An opinion to the same effect is rather more 
decidedly expressed in the ^ Challenger ’ Amphipoda, p. 334. 
One is the more encouraged in regarding the character on 
which Siimpsonella is founded as of not more than specific 
value, because Della Valle distinguishes his own Autono‘4 
spiniventris from two other species of the same genus by the 
mark that it has the prehensile angle of the first gnathopods 
in the prolonged, whereas in the other two species it 

«« pi-olonged' into a ^^imfortn process. It may be noticed 
: that on page 400 of Della Valle’s , work gnatopodi poste- 
riori ” is namely a miapriht for ^ gnatopodi anterior!.” But 
in dosely related , forma * difference cannot consistently be 
given genaic value in one gnathopod if it has only specific 
importance in the other. 

In Autonoe^ as it is: commonly called, the first gnathopods 
of the male are simply instead of complexly subchelate, there 
being no process either of the fourth or the fifth joint to meet 
the finger. Here, too, the sixth jcdnt is as broad and as large 
. as the fifth, which is far from being the case in Microdeutopus, 
As regards the name of the genus, it seems clear, that the 
discarded Lenxhoa ought to be restored. Under this name, 
published Without description in 1856, a genus was instituted 
by Sp^e ^Bate in 1857 with four species, of which some 
j^ndeect belcmg.to the earlier Miorodeut^m^ but one of them, 
IaviIos IT^stemVhaS been referred alike by Boeck, ^rs, and 
Delia Valle to ^u^no'4* Now Auiono^i was, not instituted by 
Bi'uzelins before 1869. OCo it he ascribed six species, two of 
which be wwngly s^ be new, while the whole set 

belonged in fact to no less than five already established genera. 
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The definition which he gave of the genus was so compre- 
hensive, therefore, as to be practically no definition at all. 
As five of his species could not fail to be distributed among 
the genera Aora, MicrodeutopuSj 0-ammaropsis^ and Proto^ 
medeia^ the only one left to be the type of the new genus was 
that which he calls Autonoe longipea (Lilljeborg). The 
minutely accurate observation of Sars distinguishes this by 
some rather small differences from the LemAos Websteni of 
Spence Bate, which Della Valle considers to be a synonym 
of it. The last-named author recognizes the inadequacy of 
the definitions given both by Bate and Bruzelius, but assigns 
the preference to the name Autonoe, because in 1870 it was 
redefined satisfactorily by Boeck. This is introducing into 
the rules of nomenclature a new principle which might lead 
to much confusion- Autonoe having become a synonym of 
the earlier Lemhos, it was not open to Boeck to make a choice 
between the two. His reason for giving the preference to 
Autono*4 may have rested on a misapprehension that Lembos 
had lapsed as a synonym of Microdeutopus, an error in which 
he has been followed by several writers. The genus Lembos 
will now contain the species Webst&rii, Bate, longipes (Lillje- 
borg), megaoheir (Sirs), wreticm (Hansen), spinimniris 
(Della Valle), johilacantha and kergueleni from the ‘ Chal- 
lenger ’ expedition, possibly, as Sars has suggested, tenuis 
(Dana), and, lastly, a new species to be presently described. 

Lembos hirsutipes, sp. n. (Pis. VIII. & IX. B.) 

The first side-plates in the male subacutely produced, sub- 
rhomboidal in the female. The third pleon-segment with 
the postero-lateral angles scarcely rounded. 

The eyes are small. The first antennae have a rather long 
and stout first joint, the remainder being broken off in all the 
specimens. In the second antennae the third joint is less than 
once and a half as long as it is deep^ much deeper than the 
fourth joint, which is as long as the first of the* upper pair; 
the fifth joint is a little shorter than the fourth. The flagellum 
of four or five joints scarcely equals the length of the fifth 
joint of the peduncle. The moum-organs do not appear to 
offer any distinctive features. 

First Onath^od. — In the male the second joint is broad, 
with brash of very long setse at the distal end of the 
hind margin, as in Lembos longipes (Lilljeborg) ; the small 
third joint has distally a transverse row of se^, the fourth 
has two small groups on the hind margin, and the fifth has 
three. The fifth joint or wrist is considerably shorter than 

16« 
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tbe hand, but nearly as broad. The large and very broad 
hand has some small groups of setae on its inner surface, on 
the hind margin, and near the palm, but none are very 
conspicuous. The palm has a deep narrow cleft between a 
broad inner and a long and narrow outer tooth. Beyond the 
latter, which is much longer than the corresponding tooth in 
L&mbos hngipesy the denticulate finger projects a little. The 
varying shape of this palm in dififerent species of the genua will 
not easily be appreciated without comparison either of speci- 
mens or of figures. In the female the first joint is neither 
broad nor ornamented with setae, and the palm has a compara- 
tively small triangular indentation. The hand is much longer 
and slightly broader than the wrist, both being much broader 
than the second joint. 

Second GnatJiopod. — In the male the second joint is 
expanded, as in Microdeuiopus gryllotalpaj Costa, oval, 
very nearly as broad as the side-plate, which is of about equal 
length and depth. The -wrist is longer and broader than the 
hand, and has numerous groups of setm adjoining each 
margin, those near the apices being the longest, the subapical 
of the hind margin curving towards and reaching beyond the 
hind margin of the hand. The hand has the front and hind 
margins nearly parallel, the setae projecting from the former 
being very nunaerpus and long, those of the latter forming six 
r ^alL^ gr<pps ;pf moderate - The finger is small, 

f curved, witu its/apex:bending Pver beyond the palm. In the 
female none of the joints are broad; their relative lengths are 
about the same as in the male, but the hand is, a little longer 
- as compart with the wrist^. neither of these joints having 
; the front margin conspicuously setiferous except that, the 
wrist has a bunch of long selm at the apex; the hind margins 
are furnished as in the other sex ; the fin^r does hot reach 
beyond the palm. 

and Second PercBopods . — The two pairs are alike. 
In the male the large fourth Joint in each is thickly clothed 
op both, sides, -with long unfeathered setss. The sixth joint 
: has tie front margin veiy convex. The, finger is tolerably 
. long, with the opening for the glandular secretion at a little 
distan^ce wm its apex. In the female the fourth joint has no 
pcmspicnops armat^ in either pm. AU ibp marsupial plates 
^ 'are' oval*. ' ‘ 

J%ird — The fourth joint has a spine at the apex 

, ,,of the hind mar^n ; the fifth has two in this ^sition and two 
on its inn€^ snifac^ ; the sixth joint is twined round, so that 
; the short finger points bac^kward iu^tead of : forward. , 

Fourth Fermpodm^Tht second joint cames several grohps 
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of feathered setae on its hind margin. The armature of the 
succeeding joints is nearly the same as in the third pair, but 
the sixth joint is straight instead of curved, and not twisted 
round. 

Fifth Perceopods, — There is little doubt that these exceed in 
length the preceding pair, but none were found actually 
attached to tne specimens. 

Pleopods, — These carry two slender coupling spines on the 
peduncle and two cleft spines on the inner ramus. Each 
ramus has ten joints, but nevertheless the outer ramus is con- 
siderably shorter than the inner. 

TJropods. — In the first two pairs the outer ramus is shorter 
than the inner ; in the third pair there is no sensible difference 
in the length. 

Telson. — The length and breadth are about equal. The 
apex is rounded, projecting a little beyond the usual pair of 
lateral processes, each of which is accompanied by a couple of 
setae or slender spines. 

The length of the animal, without the antennae, is about 
three-twentieths of an inch, or 4 millim. 

The specific name refers to the very distinctive feature that 
here the second peraeopod of the m^e has the same hirsute 
adornment as the first peraeopod. In this respect it differs 
from all species of the genus hitherto described. 

For the locality see the remarks on the next species, the 
specimens of which were mixed up with those of Lembos 
Mrsutipes, 


Lemboides, gen. nov. 

As in Lembos^ the first mathopod has neither the fourth 
nor the fifth joint produced to meet the finger, but the fifth 
joint is much broader and long^ than the sixth, and the finger 
does not overlap the palm. The secondly appendage of the 
upper antennae is shorter than the third jomt of the peduncle. 

, The mouth-organs, perseopods, uropods, and telson are in 
general agreement wim those of Aora, MicrodeutopiWj Biidi 
I^bos^ and, as in those genera, the gnathppods of the female 
differ much from those of the male.' In the type species the 
third uropods, as well as the first and second, have the outer 
ramus shorter than the inner. It is at present doubtful 
whether this circumstance can usefully be included in the 
generic character. 

■ Lemboides afer^ sp. n. (Pis. IX. A. & X.) 

The first side-plates in the male are longer than any of the 
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following pairs, but they are not acuminate. The large third 
segment of the pleon has its postero-lateral angles rounded ; 
the sixth segment is scarcely visible dorsally. 

The eyes are small and dark. 

Ftrsi Antmnm. — The first joint is rather longer and much 
stouter than the second ; the third is rather more than a third 
of the first in length. The flagellum consists of about fifteen 
joints, of which the last is minute, the rest moderately long. 
The secondary flagellum is very narrow, two-jointed, not 
equal to the first of the primary, with the terminal joint 
nnnute. On one antenna of a female specimen this ap- 
pendage consisted of three joints, of which the first was 
shorter than the second, the whole appendage equalling in 
length the first joint of the principal flagellum. The ap- 
pendage of the companion antenna was normal. 

Second Antennoe. — The third joint is equal in length and 
depth, having a winged appearance on the lower side. The 
fourth joint is much narrower, but more than two and a half 
times as long. The fifth joint is shorter and much narrower 
than the fourth, but longer than the three- to four-jointed 
flagellum. The lower- antennae, though with a much longer 
peduncle, are, on the whole, considerably shorter than the 
upper. 

The mouth-organs offer no specially distinguishing features. 

, First &na 0 i€pcd. — ^In tho male the second joint is mode- 
rately , broad, cOTj^ing but iewsetas; the fourth joint has a 
very acute apex ; the fifth is of ^eat length and breadth, 

. much broiader than the second, which it partially receives in 
^ channelling" of its front margin ; its hind margin is serru- 
late and seSferbus/ On its straight distsd border is seated 
the much n^ower hand, which has several small groups of 
setae on each margin and some on the inner surface. The 
palm is formed by a strong tooth near the hinge of the finger 
and a veiy small tooth at the other extremity, between them 
being a tooth of intermediate size, separated from the largest 
tooth by a broad denticulate cavity. The finger, with serrate 
inner margin, esiactly reaches the small toom of the palm, 
below, whiA is inserted a stout spine. In the female the 
wrist is hot much broader than the second joint or the hand. 
It is densely setose on the hind margin. ■ 1 he hand is abun- 
dSntly setose on both margins ; its palm & not dentate and is 
OTferlappbd by;ihe serm The second joint has several 

setae projecting' from the Jfont border 5 there is a gronp on 
the.apex'of the third .and several groups, on the fourth jomt. 

\ ^cond the male the second, third, and fmuth 
Joints are nearly as thb .pair, but on a smaller scale 5 
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wrist about equals the second joint in length and breadth, 
it is adorned with long feathered set® on the front and shorter 
groups on the hind margin ; the hand, which is considerably 
shorter than the wrist and narrower, though not extremely 
so, is similarly furnished ; its palm has a single denticulate 
excavation between the point where the palmar spine is inserted 
and the tooth adjoining the hinge of the finger ; the latter does 
not overlap the palm, and appears to have but one denticle on 
its inner margin. In the female the second joint carries some 
very long feathered setae on the front, and this is the case also 
with the fourth joint. The wrist is not quite so long as the 
hand, proximally very narrow, but distally widest of all the 
joints, fringed with long feathered setae on the front and 
shorter setae on the back of the widened part. The long and 
rather narrow hand is similarly furnished, but with its width 
little varying throughout. The small finger just fits the 
convex palm. 

First PeroBopod , — The fourth joint is ornamented on the 
front margin with two slightly sepai’ated series of long 
plumose setae. The marsupial plates are comparatively 
elongate. 

Second Perceopod . — As in some other species within this 
group of genera, this pair of limbs is less setose than the 
preceding. The fourth joint has two series of setae on the 
front margin, but the upper one is insignificant and the lower 
less developed than in the preceding pair. 

The other peraeopods are of the usual type. 

Pleopods . — There are two coupling spines and three cleft 
spines to each pleopod. Each ramus has from fifteen to 
seventeen joints, but the outer is considerably shorter than 
the inner, its ioints being smaller than those of its com- 
panion. 

Vropods . — In all three pairs the outer ramus is decidedly 
shorter than the inner. The inner ramus of the second pair 
is stouter than any of the other rami. 

Telson . — The length and breadth are equal, the apex 
shallowly rounded, the lateral processes accompanied by five 
spinules apiece. 

Length, without the antennas, about a quarter of an inch. 

The specific name refers to the locality where the specimens 
were found, this being at or near the Cape of Good Hope, 
They were presented to the Copenhagen Museum by Professor 
Stuaer^ and have been entrusted to me for examination by 
Dr. H. J. Hansen. The contents of two tubes had, Dr. Hansen 
informs me, for some reason been put together into a single 
tube* Upon inspection it proved that there were mixed up 
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xiQdilcs of two spocios and fcmalos of two spocics* As is woll 
known, in this section of the Amphipoda the females differ 
rather strikinglj from the adnlt males of their respective 
species. Nevertheless there can be little doubt that the sexes 
have been assorted rightly, as there are numerous points of 
resemblance between the specimens which have been classed 
as male and female of the same species, and between the two 
species there is a considerable difference of size to be taken 
into account with other important distinctions. 


Selaidse. 

This family at present contains only the remarkable genus 
Neohela^ S. 1. Smith, -which Bars refers provisionally to the 
Corophiidse, and which Della Valle places in the IcilidsB. 
The latter author rightly remarks that the Neohela serrata of 
the * Challenger ’ Amphipoda cannot properly stand in that 
genus, and suggests that it comes near to Mcera ruhromaculata 
in the Qammaridss. As soon, however, as the account of the 
species of Melphidippa^ Boeck, appeared last year in the 
admirable and masterly work on the Crustacea of Norway by 
G. O. Bars, there could be no hesitation in assigning the 
* Challenger ’ species to that genus j and, though the two frag- 
mentary specimens of what now provisionally becomes MelpTii^- 
dipfa came from Kergud^ Island, far, in the south, 

7 it :is not liltogetber impossible that the new name may be a 
synonym, of M^hidippa horealisy Boeck. 

^ IhtlicluidSB. 

In this family Bars makes the Cyrtcphium Darmmi of 
Spence Bate a synonym of Lcetmutophili^ tulercidaimy 
Bruzeliu?. This, however, is an oversight, since in Lcetma* 
tophihs there are only two pairs of uropods, whereas Oprio^ 
phium^ or Phtophium as it ip more properly called, has three 
p$irs. PlatcpMum Darmnii (Bi^) is identified by Della 
VaHe with PlatopMnm hrasiliense^ Da^a. In any case, 
tbe species ntaed by Spence Bate is common on the south 
coast of vEittg^d, and character of its niedn agrees 
wifh 'fiie figur^and description giiren of it by Bate and 
Westwood C Scftsile^eyed Crustacea/ vol; i.. p. 481), although 
from the eriatieletteim their figures confusion may easSy 
, arise* - ^ ’ ■ V ■ 
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EXPLANATION OF THE PLATES. 

Plate VIII. 

Letnhos hh*mtipe8^ S* 

Lateral view of the animal, with line above showing the actual length. 

«.5., first joint of upper antenna ; aA., lower antenna; mandible ; Id,^ 
lower lip ; 1, first maxilla ; mxp,, maxiUipeds ; 1, gn. 2, first 

and second gnathopods ; prp, 2, S, 4, second, third, ai;id fourth peraao- 
pods ; plp,y a pleopod ; ur. 1, 2, 8, ^st, second, and third uropods ; 
T, telson. 

Plate IX. A. 

Lmhoides afer^ $. 

ad.y lower antenna ; gn, 1, gn, 2, first and second gnathopods ; prp, 1 , 2, 
first and second perseopods. 


Plate IX. B. 


Lemboi hirsutipes, 

ad,f lower antenna^ gn, 1, gn, 2, first and second gnathopods ; prp, 1, first 
permopod. 

Plate X, 

Lemboides afer^ cJ, 

Lateral view of the animal, with line above showing the actual length. 


a,B,f upper antenna ; lower antenna ; la., upper lip ; m, mandible ; 

1,%,, lower lip; 7nx,l^ first maxilla; m^.2, second ma^la; 7nxp.^ 
maxillipeds ; 1, gn, 2, first and second gnathopods ; prp, 2, 8, 6, 

second, third, and fifth perasopods ; vr, 1, 8, first and tbnd uropods ; 
T, telson. 


XXXI . — On Budding in Perophora, 

By GEOBas Lbpetbe 

While the Johns Hopkins Marine Laboratory was stationed 
at Beaufort, N. 0., during the summer of 1894, 1 collected 
material for the pilose of studying the devdopment of the 
buds of this Ascidian* Perophora viridis^ Verrill, was found 
growing luxuriantly on the wharf-piifes, and ample material 
was obtained* 

My main object in undertaking this work was to compare 
the Dud-development of this form with that of Botrgllus* as 
described by Hjort f, and especially to determine, if possible, 
the origin of the nervous system. 

* From the ‘ Johns Hopkins University Circulars,’ vol. xiv. no, 119, 
pp. 76-77. 

+ Mitth. Zool. Stat. Neapel, x. Bd., 1891-1893. 
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The material at mj dispersal, which had been prepared in 
Yarioiis ways, proved to be most excellent for my purpose, as 
it contained unlimited numbers of buds in every stage of 
development. 

I might mention here that I have made use of Patten’s 
method of orientation to much advantage, and have found it 
of invaluable assistance in manipulating the very small young 
buds ; in this wav I was enabled to cut sections with great 
accuracy in any plane desired. 

I was soon led to believe that in the early development of 
the buds Perophora presents novel and interesting features ; 
moreover, some of the results arrived at are at variance with 
those which have been obtained by previous w'orkers on this 
and other Ascidians. 

The very young bud consists of two vesicles, one within 
the other^ which enclose between them many free mesen- 
chyme-cells. The outer one is derived directly from the 
stolonic ectoderm, while the double-walled partition of the 
stolon gives rise to the inner or endodermal vesicle. 

This partition^ which is made up of flat cells, is continuous 
throughout the entire length of the stolon as a double- walled 
plate which divides the stolon in half longitudinally and ex- 
tends from one side to the other. 

The buds always arise in the plane of the stolonic partition, 
^but may appear. bH either side, of the stolon. When the 
the stolon be;rinTS io push out to form the 
ectoderm df thebudj the free border of the partition evaginates 
at this point to ^giye rise to the endodermal vesicle of the bud. 

The bud^rudiinent lies at first ^mbst at right angles to the 
long axis, but soon becomes inclined towards the free tip of 
the stolon, the inclination being due to an elongation in this 
direction- Instead of having a spherical shape, as at first, 
tie hud-rudiment now assumes the form of an ellipsoid. By 
this process of ' growth the connexion with the stolon comes to 
be placed at the. posterior portion of the bud, while the ante- 
rior end lies free along the surface of the stolon. The anterior 
‘ end is therefore directed towards the free growing tip of the 
stdioh;; the side nei^t the stolonic wall is the ventral surface, 
fimt turned away from it is the dorsal. 

« If a transverae section of a bud, when it consists merely^ of 
two simple eoimentric vesicles, be examined, it will be found 
that the .wail of Ae ^dodermal .vesicle is thicker on. the right 
side than elsewhere. In such a section, which is represented 
in fig^ 1, the ectodem. of the stolon is seen to be continuous 
with that of the bud-rudiinent, and the connexion of the inner' 
vesicle with the stolonic parthiionis clearly shown. 
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At this stage there is found a collection of cells applied 
closely to the outer surface of the endodermal vesicle high up 
on the right side. These cells (fig. 1, PG.) appear when the 
vesicle is still spherical, and form a somewhat elongat^ mass 
lying in the posterior portion of the bud; they give rise 
later to the ‘pericardium^ which is therefore the first organ to 
make its appearance. At first the rudiment consists merely 
of a single laver of cells joined loosely end to end, but it soon 
becomes thicker and more compact. 


Fig. 1. 



That the pericardium is formed by the coming together of 
free mesemdiyme^celh I believe there can be scarcely a doubt. 
At the stage represented in fig. 1 the similarity between the 
cells scattered freely about in the space between the two 
vesicles and those which form the rudiment of the pericardium 
is perfectly apparent. And, moreover, I cannot find the 
slightest evidence that proliferation of the wall of the endo- 
dermal vesicle occurs at this ^lace ; the line of demarcation 
between the two structures is distinct throughout, and shows 
no interruption in its continuity. 

A peculiar change of position now takes place in the inner 
vesicle. By a process of ptation of this vesicle through 90® 
the thickened right wall is carried down gradually until it 
comes to lie along the ventral side — that is, the side next the 
stolon, where it will later form the floor of the, pharynx. The, 
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connexion with the stolonic partition remains stationary, and 
the rotation occurs on this as a fixed point. 

The pericardial rudiment, which is attached to the outer 
surface of the vesicle, is borne down towards the ventral 
side, and during the rotation is increasing in size by cell- 
division and by further additions of mesenchyme- cells. The 
rudiment is at first solid, but some time before the rotation is 
completed a lumen appears in the centre of the mass of cells. 
When it reaches the ventral side, the pericardium is seen as 
an elongated closed vesicle formed of a single layer of cells 
and lying at the posterior end of the bud-rudiment imme- 
diately to the right of the median Unej this is the definitive 
position. 

The heart is formed later in the usual way by invagination 
of the dorsal wall of the pericardium. 

At the stage shown in fig. 2 the rotation has proceeded to 
a considerable extent and the pericardial rudiment has acquired 
a lumen. 


Fig. 2. 



’ )BEany i^n^tiorial stages ^tween figs; :1 and 2 have been 
from these it evident that' the rotation is due 
to growth and of the cellsXorming the inner, 



217 


Budding in Perophora. 

vesicle, except on the side where the wall is thick ; as develop- 
ment proceeds the relative difference in thickness of this 
portion and the rest of the vesicle becomes greater. 

While the rotation is taking place the ventral wall of the 
inner vesicle in the posterior region is folded up at the point 
indicated in fig. 2 by the line i. PEG. As this furrow deepens 
a portion of the vesicle which is connected with the stolonic 
partition is thus gradually folded off to form the hfi peri^ 
hranchial sac, 

Ritter *, in a recent note on the budding of PeropJioraj says 
that “ when the differentiation of the ‘ endoderm ’ into the 
branchial and two peribranchial sacs takes place, it does so in 
such a way that the developing blastozooid is connected with 
the double-walled partition of the stolon, not by the branchial 
sac, as has been hitherto supposed, but by the left peri- 
branchial sac.” He, however, does not - describe how the 
process takes place ; from an examination of figs. 2 and 3 this 
can be clearly seen. 

I cannot confirm Ritter’s statement (page 367 of the paper 
just referred to) , that the connexion between the stolonic 
partition and the left peribranchial sac is lost at an early stage, 
namely “ at a time when the two peribranchial pouches have 
merely begun to envelope the branchial sac.” 1 find that it 
persists until a much later time and is still present, although 
greatly constricted, at a stage when the gill-slits are about to 
be formed. 

The right peribranchial sac is formed before the rotation is 
completed at about the stage shown in fig. 2 by a londtudinal 
folding-in of the right wall of the inner vesicle. The fold 
first appears anterior to the rudiment of the pericardium and 
at about the level of the upper border of the latter structure; 
as it deepens and extends posteriorly the portion of the inner 
vesicle thus folded off is carried down towards the ventral 
side as the rotation continues, in the same way as the peri- 
cardial rudiment. , 

The section drawn in fig. 2 is. taken too far back to show 
the fold of the right peribranchial sac. 

Fig. 3 represents a stage when the rotation is about com- 
pleted, and the two folds of the peribranchial sacs are now 
^mmetrically placed, one on each side of the median ventral 
line. 

In this figure a collection of cells {INT,) is seen lying against 
the outer surface of the left peribx’anchial sac; these represent 
the extreme tip of the intestine where the section has passed 

* ‘ ADatomisclier Anzeiger,’ x. Bd., no, 1], p. S67. 
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through the wall of the latter. At about the time when the 
fold of the right peribranohial sac first appears the gut is 
formed as a blind diverticulum at the posterior end of the 
branchial sac. At the point of origin it turns sharply towards 


Kg. a 



the left, and, growing rapidly upwards and forwards against 
file outer surface of the left peribranohial sac, it finally reaches. 

m^-dorsal line, where it opens eventually into the median 
portioh of the peribranohial cavity. 

In fig. 2 is ^n a groove {END.) on the innm: surface of the 
endodermal veside just below the pericardium. This is the 
indhnet^ fiae but when it first appears its position 

u mudi 'higher up thm it is in this figure j daring the rota- 
fion the telmve posifion of pericardium and endos^le is not 
.'dranged. ' 

By a study of a.inpst complete. series of stages I have been 
ledto conclusbns in Itegud tci the origin of the common rudi- 
meni of: the dorsal tube and herve>ganghon in Perophora 
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which agree neither with those of Hjort on Botryllm * and 
Qlossophorum f, of Hjort and Bonnevie on Diataplia nor 
with the results obtained by Ritter on Perophora §. 

In all of the above-mentioned Ascidians except Perophora 
the rudiment arises as an evagination of the dorsal wall of the 
inner vesicle, and in Perophora^ according to Ritter, by 
migration of cells from the dorsal portion of the endodermal 
vesicle into the rudiment. For the reasons given below I 
believe that in Perophora viridis the structures in question 
have a common mesenchymatous origin^ 

The first appearance of the rudiment is at a stage when the 
rotation of the endodermal vesicle is about half accomplished 
and before there is any indication of the fold which is to give 
rise to the right peribranchial sac. 

In the anterior region of the bud a little to the left of the 
median dorsal line mere is seen a slender elongated mass of 
cells loosely grouped together and lying against the outer 
surface of the inner vesicle. 

Although I have examined my sections with the greatest 
care, I have failed to find any indication of cell-migration 
from the endodermal vesicle, and hence cannot confirm Ritter’s 
statements that an indistinguishable transition from the cells 
of the ^ endoderm ’ to those of the neuro-hypophyseal anlage 
is to be traced,” and also that cells can be traced in the act 
of migrating from the endoderm into the anlage.” 

In the first place the line of separation between the rudi- 
ment and the vesicle is seen with perfect clearness to be 
everywhere intact, and, furthermore, tne cells of the rudiment 
are identical in appearance with the free mesenchyme-cells ; 
the latter are, moreover, more numerous in this region than 
elsewhere. During the early stages of development, that is, 
before the rudiment has become very compact, the similarity 
between these cells is very evident (6g» 4, A). I therefore 
conclude that, just as in the case of the pericardium, the 
common rudiment of the dorsal tube and nerve^ganglion is 
formed by free mesenchyme-mlls. 

The cells of the nidiment are at, first loosely and irregularly 
piled on one another ; but soon the mass becomes more closely 
packed and assumes a cylindrical form (fig. 4, jB). Other 
mesenchyme-cells are added to the string from the outside 
and active cell-division goes on within the mass. 

When the rotation of the inner vesicle is completed the 
nerve-rudiment has been carried up from the left side to the 

* Mitth. Zool. Stat. Neapel, x. Bd. 

. t * Anatomisclier Anzeiger/ x. Bd. no. 7. 
j Ibid, no. 12. § Ibid, no. 11. 
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dorsal mid-line. By this time a lumen has appeared in the 
centre, and around this the cells gradually arrange themselves 
into an epithelium to form the dorsal tube (fig. 4, G ) . The 


Fig. 4. 
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latter fuses later at its anterior extremity with the dorsal wall 
of the pharynx, and an opening breaks through ; at no time 
is there any communication posteriorly between the tube and 
the peribranchial cavity. 

The nerve-ganglion is formed by a thickening of the dorsal 
wall of the tube, which eventually becomes constricted off in 
the manner described by Hjort for Botryllus, although in the 
latter it is the ventral wall of the tube which gives rise to the 
ganglion. 


.l,fBy »,p«tiKar : process of rotation of the endodermal 
vesicle;thj56uglt;90f tke, Mi^eued-right wall of the vesicle is 
cairi^ dowin to the veutra,! pde of the bud-rudiment, where 
it fonhs the flcjor of the future pharynx. This process seems 
to be due to rapW ^wth ana flattening . of the cells 'com- 
posing the vesicle exoept in the thickened pbrtioh. 

2. The pericardial rudiment, which is the first organ to 
appear, is formed from the free cells of the blood. It aris^ 
on the right side of the inner vesicle, and through tire rota- 
tion of the latter is brought down to the ventral side. 

3. The peribranchial sacs arise asymmetrically. As the 

rotation takes place, the ventral wall of the inner vesicle is 
fold^ up immechately to the right of the point , where the 
stolmm psKCtition joins the vesicle, to, form the left peri- 
bnmdual 'Bac. The portion of the vesicle thus folded off is 
cohtiuhods with the stolonic partition; the connexion with 
the .latt^_ tinlal quite a, late stage. A fold appearing 

on the ,'T%ht mde. of t^‘ vesicle gives rise to the rimt sac, 
which then mov®- venfealiy as the rotation cbritihuea. 

- 4. Uo epipardiiOlB . is present} m riris respect Perop^ra 
d^euastridungly from- .(^ somq other Ascidiana. 

6. 3%e endPstylo appears early as a lpn^tudinal groove iri 
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the middle of the thickened portion of the inner vesicle. 
From its position on the right side it is moved down to the 
ventral mid-line by the rotation of the vesicle. 

6. The common rudiment of the dorsal tube and nerve- 
ganglion arises as a solid string of mesenchyme-cells, which 
are closely applied to the outer surface of the inner vesicle a 
little to the left of the median dorsal line. The cord accjuires 
a lumen, which later communicates with the pharynx. When 
the rotation is completed the dorsal tube lies in its definitive- 
position in the median line. The nerve-ganglion is con- 
stricted off from the dorsal wall of the tube. 

Botryllus. 

In the latter part of the summer of 1894 I was given an 
opportunity, through the kindness of Col, Marshall MacDonald, 
the Commissioner, to work in the laboratory of the U.S. Fish 
Commission at Woods Holl, Mass. While there I collected 
material for the study of the bud-development of a secies of 
Botryllus — J?. Gouldiiy Verrill — which was found in great 
abundance. 

The results of my work on this Ascidian show such a com- 
plete agreement with Hjort’s description of the bud-develop- 
ment of this genus that scarcely a word need be added. The 
inner vesicle of the bud is derived from the wall of the peri- 
branchial sac in both larvae and buds, and gives rise to all the 
important organs. As' the peribranchial sacs in the larva are 
derived from the ectoderm, it follows that all the important 
org^s of the bud are ultimately of ectodermal origin. 

The peribranchial sacs are formed, as Hjort states, by two 
parallel ventral infoldings, which cut off from the inner 
vesicle a saddle-shaped bag surrounding the median vesicle 
dorsally and laterally. The dorsal portion connecting the 
lateral sacs is not formed by a fusion of the latter, but is 
present from the be^ning. The dorsal tube is formed as an 
anteriorly directed diverticulum of the dorsal wall of the inner 
vesicle in the region which becomes the median portion of the 
peribranchial cavity* The tube secondarily acquires an 
opening into the phajynx before the communication with the 
peribranchial cavity is lost. 

I mi^ht also state that my sections entirely confirm Hjort’s 
d.escription of the formation of the ganglion, and directly 
coufradict Pizon’s statement*, that the constriction of the 
ganglion from the dorsal tube cannot be established. 

# Ann. Sciences Nat. 1892 and 1893, 

Ann, dk Mc^, N, Hist, Ser, 6. Vol, xvi. 
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In fiff. 5 are shown two sections of the tube and ganglion 
taken from the same bud, A being more anterior than B. 
The series of sections from which these are taken shows a 
gradual transition from the one to the other, and establishes 

Fiff. 5. 
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in the clearest way possible that the ganglion is pinched off 
from the thickened ventral wall of the tube, the constriction 
beginning posteriorly and gradually proceeding towards the 
anterior end. This fact I have verified not only on B. Gouldii^ 
but also on an undetermined species of Botryllm obtained in 
Jamaica. 


EXPLANATION OF THE FIGUEES. 

EptodeTm. PC. Pericardium. 

> Bifik PJT. Pharynx. 

BM K Ehdoderinal vesiclek PP. Double-walled partition of stolon. 

' JAfP. Intestine. , <Sfr. Stolon. 

PPC. Left peribianchaal sac. P. Test, , , 

E. FJSC. Bight periljranchial sac. 

AB the figures axe drawn with the camera. 

Pigs, 1, 2, and 3 are transverse sections of the posterior region of buds 
of fyirzdiSj Verrill. Hg. 6 is taken n^m a specSnen of the 

Jamaica species of B<rtryVm> 

Fig. 1 .— Veiy young hud. Shows connexion with the stolon, rudiment 
of the pericardium, and thickened wall of inner vesicle. This 
figure differs from figs. 2 and 3 in that its right side is the left 
side of the latter, and vice versa 5 in fig. 1 the face of the sec^ 
rion is towards the anterior end of the bud, whereas in figs. 2 
and 3 it is towards the posterior end. 

2 .“"-Somewiat older bud, Botation of the inner vesicle has pro- 
^ : ccededtosome extent. Pormation of p^ribranchial sac 
' ' ' ' >1^ be^mning. ' ' 

Fig. 3.— Still older bud. Botation is nearly completed^ right peri- 
branehhd sac is present. 

Fig. A-rShows thrw stages in development of rudiment of nerve-ganglion 
and hypophysis in Feropmira midia^ Y. 
hlg, fi.—Tmnsverae sections of do^ tube and ganglion of a Botryllua 
\ ' ,, bucL showing constriction of ganglion firom thickened ventral 

, : wJofth^Sib^ ^ is more Sior than P. ^ 
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XXXIL — Notes on the Identity of some of the Types of 

Mygalomorphse in the Collection of the British Museum. 

By R. T. POCOCK, of the British Museum. 

Aganippe suhtristisy Cambr. Ann. & Mag. Nat. Hist, (4) 
xix. p. 28 (1877). — In the thickly scopulate distal segments 
of the legs of the first and second pairs, as well as in the 
absence of marginal rows of spines, the genus Aganippe falls 
into the Gyrtaucheniese, as Simon rightly surmised. The 
claws of the legs are armed with only a few teeth, of which 
one is very large. The three sternal impressions are distinct, 
the fii-st marginal, the second removed from the margin a 
small distance, both being smallish ; but the third or poste- 
rior pair are much larger, oval, and approaching the middle 
of the sternum, although further from each other than from 
its borders. 

Idiops Gamhridgei^ Ausserer (Verb. z.-b. Ges. Wien, 1876, 
p. 145), from Bogota, belongs to the genus Pseudidiom^ Sim. 
(5=:Z)6n6?iricon,Oambr.). It may be synonymous with H opifex 
of Simon, from Guiana and Venezuela, but it differs from 
P. Tosixatus^ Cambr., from Bahia, in having the posterior 
median eyes subequal to the anterior median *, and separated 
from eacn other by a space which equals twice their diameter, 
and from the posterior lateral by a space which about equals 
their diameter ; whereas in P. rastratus the posterior median 
eyes ai'e much smaller than the anterior median, closer to the 
posterior lateral, and separated from each other by a space 
equal to about three diameters. 

Bolostromus venustus^ id. {op. cit. p. 149), is congeneric 
with PkoenotJvele Gaujoni^ Sim., inasmuch as the claws of the 
posterior legs have two rows of denticles and the anterior line 
rf eyes is straight, 

Eucteniza mexicanaj id, {op. cit. p. 149). — The genus 
Eucteniza seems to fall partly into the tribe Cyrtaucheniem 
and partly into that of Otenizese. The tarsus or the palp is 
distinctly pyriform and lightly scopulate, with two external, 
two internal, and two apical spines. The tarsi and protarai 
of the first and second pairs of legs are also lightly scopulate, 
and the tarsi are only armed towards the apex with two or 

♦ The anterior median eyes are those that form the middle row, and 
not those that are placed on the marginal tubercle, these being the ante- 
rior lateral. 
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three spines and the protarsi internally with two spines and 
externally with four, the tibias being almost unarmed. The 
claws of these legs are armed with one large tooth and one 
or two smaller ones. The sternum oflFers the usual small 
marginal impressions opposite the coxae of the first and second 
legs, and, in addition, near the middle of its length a pair of 
large somewhat bean-shaped scars, which are close together 
but some distance from the lateral margin. 

CUniza antipodum and G. hexops^ White {P. Z* S* 1849, 
p. 5), are sjnaonymous, the latter being nothing but a younger 
specimen of the former. The species belongs to the genus 
Macrothele^ and is, perhaps, identical with M, Huttoni of 
Cambridge, which is unknown to me. In an evil moment 
Ausserer proposed the genus Hexops for White’s second 
species, timsting the authot’s statement respecting the 
number of the creature’s eyes. The statement, however, is 
erroneous, the normal number of eyes being clearly visible. 
Of course Ausserer had no right to change the specific name 
into Whxtei when choosing to take for his fancied new genus 
the specific name that White proposed; but unfortunately 
Eexops antedates Macroihele^ and some authors will perhaps 
boldly say that, notwithstanding its inappropriateness, it 
must consequently supersede it. 

-(^alek.).— A specimen in the British 
Museum, of this spedes, bearing Walckenaer’s ticket, has the 
inferi^ claw on the feet strongly developed It is thus not 
congeneric with the species described by Ausserer: as Trechona 
tJCRoda (Latr.) j and since zdbrata is the type of the genus. 
JVec^a, it is not characteristic of the latter to lack the 
lower claw, as Ausserer states. In fact the gdius will 
probably prove synonymous wiih. Eudiplura^ Sim. 

IsiAmiheU odudata, Auss. {op, cit, p. 163), from Yucatan, 
is nearly allied to Mygale guianensis^ WalcL The two, 
species are undoubtedly congeneric. Simon refers Walck- 
ena€r'B,:Sp^ies to TkeUchoris of Karsch, which is based upon 
a. M^atene species, but whether rightly or not I cannot say. 
Fpofi d should be inclined to think wrongly ; 

but if rightly, the genus must stand as Iscknothde^ 

Tkahrowma^ ^ p. 182), is, as Mons. 

Sbaon d^lax^^ yeiy difficult to elasstfy. ’Die absence of the 
lower claw and the pi-esence/of long and thick ungual tufeof 
hairs on the feet refer it either to Simon’a Baiychelinae or 
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Avicularimse. But the spinning-mammillse appear to be 
constructed differently from the plan that is characteristic of 
either of these sections. The posterior mamillse are short, 
the segments being thick and gradually decreasing in length 
from the first to the third; the first, moreover, is much 
thicker at its distal end, while the thira, on the contrary, is 
pointed and conical ; the anterior spinners are slender, cylin- 
drical, about half the length of the basal segment of the 
posterior, and separated by a space which is equal to about 
twice their own thickness. There is no true rastellum on the 
mandible, although the setse above the fang seem stout at the 
base and the scopulse of the feet are very scanty, yet appa- 
rently entire. The maxillas are basally spinulose, and there 
are a few (two or three) apical spinules on the labium. I 
think it is probable that the genus will prove to be related to 
some of the American species of Leptopelmatese, 

Idiommata Blackwalln^ Cambr. (Proc. Zool. Soc. 1870, 
p. 154), — The type of this species (a male) has Wood- Mason’s 
stridulating-organ well developed. The female is unknown 
to me, and so also are the males of the other Australian 
species that have been referred to Idiommata. But the females 
of what I believe to be retdculatum of L. Koch, as well as of 
other species, ,show no trace of this or^an. It is possible, 
therefore, that it may be present only in the males of this 
genus. This, however, does not seem probable ; so that the 
safer course is to regard the two sets of species — i. e, that 
typified by Blackwatln and that by reticulatum — asgenerically 
distinct. The latter in that case will probably have to take 
the name Encyocrypta. 

Ischnocolus oiscurus^ Auss. {cw. cit, p. 171), from Bogota, 
appears to be congeneric with the species previously named 
by the author Eapalopus formosuSj of which the Museum has 
a single female specimen from the locality just mentioned. 

Ischnocolm sericeus^ id. (op. ciL p. 119)^ from Yucatan, 
is based upon a young specimen of undetermmed genus. 

Tsohnocolns hirsutm. id. (ojo. cit. p. 170), is based upon 
a young specimen belonging probably to some species of 
Lasiodora. 

Isdhnocolus parvus , Keys., is apparently the young of a 
species of Eurypelma. 

Isohnocaiue gracilis j Keys. Spinnen Amerikas,’ iii. p« 11), 
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from Rio, is an immature rubbed specimen belonging to an 
indeterminable genus. 

IscJiYiocolus Tubropilosus^ Keys, (^op.cit, p. 12), from KTeu Frei- 
burg^ is based on the young of one of the Homaeommatem. 

Iscknocolm janeirus^ id. (op. cit. p. 13), belongs apparently 
to the genus Magulla^ Simon. 

Hapaloptis mUosus (adult c?), iBchnocolus pihsus (very 
young ? ), Ischnocolus nigrescms (half-grown § ), Orypsi-- 
dromus perJiduB {2Ax3lt Orypsidromus Junestm ?) 

(Keys. op. dt. pp. 7-15), are all based upon different sexes 
and ages of the same species^ and this bears a suspicious like- 
ness to Mygalefusca of Perty. Amongst species known to 
me it is most nearly allied to Homceomma versicolor, Koch. 
At all events, it is not an Ischnocolus nor a Hapalopus^ nor 
probably la Crypsidromus. I am not, however, acquainted 
with the type species of the latter genus, but some of the 
other species that Ausserer referred to it, e. g. Crypsidromus 
macropus^ are undoubtedly not congeneric with viuosm* 

Cyrfostemum cursor ^ Auss. {op. cit. p. 176). — The chief 
character of the genus Gyrtosternumj of which the name, on 
the grounds of its preoccupation, has been altered by Simon 
irito^ OyrtopholiSf is the strong convexity of the sternum. 

^ There appear to me to be no reasons for supposing that the 
species l^m which Simon drew up bis diagnosis of Oyrto^ 
phojis (' Hist. Nat. AraigniSes/ i., p. 143) is congeneric with 
D. cursor.! 

Crypsidromus pernix and C. macropus^ id. {op. cit. 
^p. 178, 179), from. Mexico, are not congeneric, since the 
former has the two tibial spurs of the m^e well developed 
. and of nmrmalfonn, ^d the latter is without them. Which 
of the two, ff, indeed, either, will prove to be a Orypsidromtis 
m 'reali^, 4. e. congeneric with the type <7. isdfeUinus, I 
ctonqt &Ly, since I am not acquainted with the la?st-named 
spikes, ajld no one, so far as I am aware, has described the 
male. Simonas Cryps0romtis is of the maoropus type. 

Cdllm^oms com Koch). — ^The specimen in Key- 

aerlmgs collection identified by Ausserer as convewus of 
^ ,0., Koch, u^n which Ausserer based his genus OallyntrcfpuSf 
appears to me to be the young of a Lasiodora or of some 
genus of Theranhoseafe* , The British Museum has other 
examples from British Guianar wliich fall into, GallyniropuSj 
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but they are evidently immature specimens of some larger 
species, 

Eurypehm Jheringii^ Keyserling {op, dt, p. 19), from 
Taquara, belongs to the Homaeommatess, and not to Eury’- 
pelma. It appears to be ascribable to Hommmma as charac- 
terized by Simon Hist. Nat. Araigndes/ i. p. 162), which, 
however, is not, I believe, the true Homoeomma of Ausserer 
and Cambridge. In the latter the palpal bulb bears at its 
base a tuberculiform tooth and the apex is not simpliciter 
tenuissimusy '^ as Simon says, but stout and strongly curved. 
Moreover, in the specimens that I have examined in the 
Museum there is no apical scopula on the fourth pro tarsi. 
They appear, in fact, to be referable to Agathostola^ Simon, 
which will prove, I think, to be a synonym of Hommomma. 

Lasiodora immanis, Ausserer {op, cit. p. 195), as the 
diagnosis clearly proves, belongs to Simon’s later genus 
Xenesthis, 

Phlogius cervinusj Thorell (* The Spiders of Burma,’ 
London, 1895, p, 5), is based upon two specimens (a male and 
a female), which are, however, specifically distinct. The 
male, which may be t£i:en as the type, belongs to the genus 
Musagetes^ Poc. ; the female also belongs to the same genus, 
and is specifically identical with the ^ecies I have named 
Musagetes licohr (Ann. & Mag. Nat. Hist. (6) xv. pp. 172, 
174). 

Phlogius fuligineusy id. {op, cit, p. 8), is correctly re- 
ferred to its genus. It seems to me, however, that the genus 
Phlogius^ Sim., must be regarded as synonymous with the 
older genus Selenocosmia of Ausserer, the distinction between 
the two, based upon the presence or absence of a divisional 
line of setae on the tarsal pads of the fourth leg, being, I 
believe, not of generic value *- 

Phlogius serioeus^ id, {op. cit. p. 10)*, from Rangoon, 
belongs to the genus Ghilobraohys of Karscb, the claws of the 
legs being minutely dentate and the inferior claw often visible. 
The young specimens illustrate very forcibly the law of the 
growth of the tarsal scopulas that I have enunciated above. 

* Id the swiopsis of the genera of Selenocosmlidae in Ann. & Mag. 
Nat HM. (6) XT. p. 170, 1 stated th&t the wotarsal pads of the third leg 
in Fhlogiua and Setmocosmia cover only half the segment. This is not 
strictly accurate, ance the scopula in question extends over about two 
tl^rds OT even more of the protarsus. 
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One example, with the carapace only 4 millim. long, has the 
pads on the palpi, as well as on the legs, divided by a band 
of setae. In fact, on the fourth tarsi nearly the entire sole of 
the foot is covered with setae, which at the sides are merely 
intermixed with scopular hairs. In the adult the fourth 
tarsal pad is very visibly divided, and in the female with the 
young the pad of the third tarsus is similarly, though less 
distinctly, traversed by a row of setae. 

PJdogius oculatusy Thorell {pp. dtp. 13), from Akyab, also 
belongs to the genus Ghildbrachys. The tarsi of the third 
leg, as well as of the fourth, is divided by a band of setae. 

From the above data it is evident that most of the so-called 
South-American species of Ischnocolus must drop out of the 
Neotropical fauna, and it is in the highest degree probable 
that the rest will follow in their train when the types have 
been re-examined. To what extent the species from the ' 
tropical parts of the Old World that have been ascribed to 
Ischnocolus will have to be similarly dealt with I am not in a 
position to say* 

The explanation of the strange errors referred to above in 
connexion with the identification of some of the smaller 
gen^a of .Neotropical Aviculariidm is hot far to, seek. The 
geneih have Jbehn largely established upon the entirety or 
divisions of pads , or a character which 

wasKgarded by Auss^r and later on by Mons. Simon as 
being of the first importance. But if * the young stages of a 
^ species in whi<^, when adult, the pads are compete, that is, 

‘ show no median. divisional line of normal hairs, be examined, 
it will be found that at first the tarsi are clothed with set«, 
and these later on become intermixed with scopular hairs. 
As the animal increases in size the scopular hairs increase in 
number, gradually spreading, over the tarsus, and apparently 
replacing the normal setse. But the replacement does not 
fate place at a uniform rate all over the foot; on the cou- 
, traiyi the pad, be^nning at the sides, encroaches by degrees 
iii*|?pards, ;abd, as a consequence, the last part to remain un- 
is, the. middle line of the sole, which thus retains 
ldnge(^ its; primitive clothing of set®. 

In the s^nd place,it vvxll further be noticed that the tarsal 
pads of the four legs do not reach their full development con- 
temporaneously, the order of their appearance corresponding 
^ the order, of the legs from Wore b^kwards — the first 

tamos beipg covered, tiefore the second^ the seicond before the 
thirds and the third before the fourth, so that when the pads, 



Mygalomorphse in the British Museum, 229 

on the first or second legs are complete, those on the fourth or 
even the third may still retain their divisional line. 

This generalization with regard to the growth of the pads 
will perhaps be found to admit of some exceptions in detail ; 
but, on the whole, I believe it will prove to represent the facts 
of the case wdth tolerable accuracy. Hence it is worthy of 
remembrance in connexion with the determination of the 
genera and species of the group. For instance, Mons. Simon 
primarily divides his vast family Aviculariinsa as follows : — 

A. Scopules at least of the posterior tarsi 

divided. 

a, Scopulse of aH the tarsi divided lachnocoUts, 

b. Scopulse only of the posterior tarsi divided, 
a. Scopulse of third and fourth tarsi 

divided ChcstopelmatecB, 

h, Scopulse of the fourth tarsi divided . . Qirymidromeca (and 

YhhaieeB’^'), 

B. Scopulse of aU the tarsi undivided AvkamrieiB, TheraphosecB^ 

Eurypel7nate<Bj Homee^ 
cnmatecB { SelenocosniiecB, 
Peecilotkeiiea t). 

But in accordance with what has been said regarding the 
growth of the scopula?, it follows that a species of section B 
will in its eaidy days fall into the Ischnocoleae, a little later 
into the Chaetopelmateae, then into the Crypsidromeae. And, 
similarly, a species belonging to the Crypsidromeae will have 
to pass through sections a and a before reaching its destina- 
tion in b. 

Hence it follows that the division of the scopulae way be 
nothing bnt a sign of immaturity. 1 am particular to 
emphasize the vei'b in this sentence because I do not wish to 
be misunderstood to say that the character belongs necessarily 
to undeveloped forms. This is certainly not the case, since 
many adults are found, with some or all of their tarsal pads 
divided; But I consider that one cannot too strongly insist 
upon the necessity for caution in the use of this character on 
the part of authors who are systematically studying the 
Mygaloraorphse, seeing that both Ausserer and Keyserling, 
who are looked upon as high authorities in arachnology, have 
established a large number of spurious species, perhaps even 
genera, upon this very character, when occurring in specimens 

* The Phlogiese need not here be tahen into consideration, rince I 
have already endeavoured to show that they form part of a group to 
■which I gave the family name SelenocosmiioaB, and nave no jSrti^ar 
relationship with the Crypridromese (Ann. & ISdag* Nat. Hist. (6} xv, 
pp. 165^169). 

t Already discussed, ibid. 
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which no person, one would hare thought, could mistake for any- 
thing but immature. No doubt this is partly to be explained 
by the unfortunate circumstance that in the case of the females 
of this group of spiders — this being the sex which most fre- 
quently comes to hand — it is very hard to tell the adults from 
the immature. Consequently the generic status of every 
species, referred to sections a, a, or h of the above table, that 
rests solely upon a female specimen, must be regarded as of 
questionable validity, unless the maturity of the type specimen 
is beyond dispute. With the males the case is different. As 
a rule generic characters in this sex are pretty obvious ; and 
it may safely^ be stated that, until we know the males of the 
different species of Neotropical Theraphosidm, the classifica- 
tion of this family will remain more or less chaotic. 

^ So far, however, as I can judge from the material at my 
disposal, the HomseommatesB, Eurypelmatese, Theraphosese, 
Avicularxese, Grypsidromeaa, Chaatopelmatese, and Ischnocolese 
form a compact and natural assemblage which may be called 
Theraphosiase aensu atricto. But touching the Ischnocoleae, 

I must speak with some caution, since the genus Isohnocolaa^ 
from the Mediterranean, is unknown to me. 


XXXJJI.— a Bound-producing Organ in a Spid&r, 
: By B. 1/ Pocock, of the British Museum of Natural 
History, , , ^ . 

In Jariu^ of tie cuffent year I published in ^Natural 
Science’ a brief summary of the present state of opr know- 
ledge of lie structure, position, mechanism, and function of 
the various kinds of stridulating-organs that occur in spiders, 
and I suggested that the availsmle evidence seems to point to 
the conclusion that these organs have been evolved within 
the group in response to two needs, which, although totally 
diffl^nt in their nature, are, in their way, ^ alike of vital 
importance to the welfare of the species. In one set of 
sp^es the sound is attractive and in the other repellent, the 
sense of : attrition lying between members of opposite sexes 
of the species and that of repulsion being experienced by 

enenii^ liat uaighi otherwise with intent or by accHent destroy 
the spider if not warned of its presence and formidable nature. 
In connesdonyrith the stridulating-organs. that belong to the 
fhsteategoiy and we of sexual significance, it was pointed 
out that they are either absent or imperfectly developed in 
the femalep, and are perfected only in the males; whereas 
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when their significance is protective they are equally well 
developed in both sexes, and appear at a very early age in 
the life-history of the individual 


CL 



Stridulating-organ in the male of Carribridgea anUpodiama (White). 

Fig. 1. — Dorsal view of the organ and adjacent parts, a, posterior region 
of carapace ; b, anterior region of abdomen ; c, heart-shaped homy 
tooth ; d, cavity with arch^ ridges ; homy plate of pedicel. 

Fig. 2. — Partially diagrammatic side view of the organ and adjacent 
parts, the cavity with its arched ridges being represented as seen in 
section. Letteiing as in fig. 1, with the addition of 6, stigma of 
pulmonary sac, and/, muscmar scars. 

Upon working through some of the spider material con- 
tained in the collection of the British Museum, I chanced 

♦ I am not aware whether the stridulating-organs of the Theridiidae 
and Linyphiidse are present in immature members of the male sex or 
■whether they are developed only at the period of the last moult, when 
sexual maturity is attained, if, as in the case of the Mygalomorphte, 
they are practically as perfect in the young as in the adult, it seems to 
mo that the evidence of their being solely of a sexual fiinction will be 
considerably weakened. But if, on the other hand, they appear; like 
typical sexual characters, either only just before or simultaneously with 
the attainment of maturity, there will, I think, be no reasonable grounds 
for doubting that they are exclusively of sexual significance. 
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upon the type of Tegenaria antipodiana described by White 
nearly half a century ago. A glance showed me that this 
spider belongs to the genus Cambridgea of L. Koch ; but the 
most interesting fact revealed by an examination of the speci- 
men was the presence of a conspicuous, although hitherto 
unnoticed, organ, which appears to be a sound-producer of 
considerable power. Upon depressing the abdomen and 
looking at it from the front a large cave-like hollow over- 
hanging the pedicel may be noticed* The roof of this exca- 
vation is hairless, smooth^ and horny, and is sculptured out 
into a series of six black, shining, strong, transverse arches or 
ridges, which become gradually shorter as they recede from 
the mouth of the hollow to its opposite end. The scraper 
that rubs against these ridges is a large heart-shaped tooth 
that rises from the anterior of the two sclerites which 
strengthen the upper surface of the pedicel. The pedicel, 
both above and below, is rather strongly supported by 
chitinous pieces, that on the lower surface being Y-shaped, 
the stem of the letter representing the anterior rod, which is 
immovably fused with the posterior apex of the sternum, 
while the arms correspond to two pieces which embrace the 
sides of the stalk. The upper surface of the stalk is furnished 
with the ordinary posterior median piece, which at the sides 
is contiguous with a pair of thicker sclerites, and the anterior 
/piece^ as^m^tioned aho^^^ is converted into the upstanding 
,’:heartr^aped/ tq^^^ point of^ which is thickened and 

slightly recurved. 

/ That Ihp v function of this new organ is to produce sound 
can, I'tbin^ hardly be disputed* In its position and in some 
of the details of its structure it resembles that of the stridu- 
lating TheridiidsB {Steatoda) ** In the latter there is, at the 
base of the abdomen, a circular depression, the edge of which, 
in the males at least, is armed with re-entering teeth* By 
the movements of the abdomen these teeth are scraped against 
a series of ridges and grooves upon the posterior area of the 
carap^e, and give rise to a sound. Similarly I conceive that 
in the case of Cambridgea sound, must result from the rubbing 
of the arched ridges backwards and forwards across the 
upS^tanding tooth upon the p^icd. 

But ,a’ further tesemblanoe between this new organ arid 
. thrit in its being confined to me male 

sext*' ' ' ' ‘ ^ : ' . ' , 

* H. OMapbeil, Joum. tiinitu Soc., ^1. zy. p. 162 (1880). 

' f F<» an opppitom1y ,‘to estahlisii this fact I ^ indebted to the 
Bev; O.P, Gaifibridge/who Madly seat to iae f6r examination three 
' Bp^cilnenfi of the gcnue which he haslnhiscoHeotion. The first of these^ 
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In both the adult females that I have examined there is no 
trace of the ridged hollow on the abdomen, and the only trace 
of the tooth on the pedicel is a slight angulation of the dorsal 
sclerites. The absence of the organ in the female and the 
high development that it attains in the male permit us to 
conclude that the sound emitted is used as a sexual call. 


XXXIV. — The Pholadidae : Note on the Early Stages of 
DevehymenU By C. P. SiGEEPOOS 

During the summer of 1894, while with the Johns Hopkins 
Marine Laboratory at Beaufort, I was employed by the 
U.S. Fish Commission to study the natural history of the 
ship- worms on account of their great economic importance. 
While so engaged I observed the early stages in the develop- 
ment of four species of the Pholadidae ; these were Pholas 
truncata^ Teredo navalis^ T. normgica^ and T, {Xylotrya) 
Jtmhriaia. T. navalis is the common ship-worm of Europe, 
and has been frequently studied. It is found but sparingly 
at Beaufort, and is of little economic importance there. Tiie 


hx)m Chatham Island, is the male example that Mr. Cambridge has 
figured in the ‘ Transactions of the New Zealand Institute,’ 1873, p. 202 ; 
the second is the female from Canterbury, the type of <7. fasoiata, 
L. Koch ; and the third is an additional female from Waikato, which 
Dr. L. Koch also examined and identified. Koch’s type is an adult 
female ; but since its carapace measures only a little over 3 millim. in 
lengtK I find it hard to believe, without further evidence, that the male 
from Chatham Island, which has the carapace 105 millim. long, is co- 
specific with it. It appears to me too that the second female, the one 
from Waikato, is also distinct firom fasoiatOf siince it is of considerably 
larger size (carapace 6*5 millim. long)J and the im]fre8sions on the vulva 
have a different form. I may add that in both or them there is a very 
distinct tubercular tooth (omitted fi:om Kbch’s figure) at the anterior end 
of the median groove of the vulva ; that the anterior lateral eyes in 
are round, and only oval, as Koch has figured them, when 
seen in perspective ; that the posterior ^^cles ore in front of the colulm, 
and are not placed in the integumentm fold that Koch mentions and 
compares with that of An^phcena ; and that the additional stigma that 
Mr. Uambndge figured and described is a muscular scar. 

Two species, tiien, of the genus have been describedj name^ Cam- 
hridgm antvpodmm (White) (F, Z. S. 1849, p. 6), with which C, jasciata^ 
Oambr, (Tr. N. Z. Inst. 1873, p. 202), is synon;^ous, and C. famata^ 
If. Koch (‘ Die Arachn. Australiens,’ i. p. 368, nl. xxviii. fig. 2, 1871). 
These two must, I think, be provisionally regarded as distinct, on account 
of *^0 enormous disparity in size between the two sexes, the male being 
so veiy much larger than the female, 

• i^m the ‘Johns Hopkins University Circulars,’ vol, xiv. no. 119, 
pp. 78, 79. , 
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other two species have been little studied. They are very 
abundant at Beaufort, and in the warm waters of our southern 
coast grow with great rapidity, so that they are extremely 
destructive to all kinds o£ woodwork. T, norvegica may, 
under favourable conditions, attain a length of 4 feet in two 
years in hard piles. Its burrow is almost or quite an inch in 
diameter, so that a few of them may soon ruin a heavy pile. 

The present note is published through the courtesy of the 
U.S. Fish Commission. A fuller account of the natural 
history of the ship-worms will be published by the Com- 
mission. 


Pholas. 

Pholas is found in the stiff mud between tide-marks. It 
spawns the latter part of April and during May, so that the 
breeding-season is limited to a period of a few weeks. The 
sexes are separate and found in about equal proportions. 
The eggs are rather transparent, and hence favourable for 
study among marine Lamellibranchs, though their small size 
and the uniformity in the size of the micromeres make them 
unfavourable objects for studies of cell-lineage. Artificial 
fertilization is easy and the embryos develop with great 
uniformity. Development is very rapid, and on warm days 
the embryos may be free-swimming within three hours of the 
time the eggs are, fertilized. 

The first’ two planes of cleavage are meridional, giving 
rise to the four-cell stage which has so often been described 
and figured for various Lamellibranch eggs. The next plane 
of cleavage is equatorial, giving rise to an eight-cell stage, 
consisting of a large macromere and seven micromeres of 
almost^ if not quite, equal size. A sixteen-ceU stage and a 
seventeen-cell stage are formed just as Lillie has recently , 
described for Unto (Joum. Morph., Jan. 1895). In fact, his 
description for Unio of the formation of the blastomeres to 
the seventeen-cell stage applies strictly also for Pholas^ except 
in the size of the micromeres. 

After the seventeen-cell stage I could not follow cleavage 
with, certainty as to the lineage of the ceUs. The axes of the 
embtyo are approximately indicated by the position of the 
polar bodies, tvhich persist till after the embryo has become 
free-swimming. ,.The posterior mesoderm arises as a single 
cell, as usually described, and soon afterwards the macromere 
dividesintoright ^and left entoblasts. . Soon afterwards the 
mesoblast also divides into right and left halves, and bilateral 
symmetry is establi^ed. , 

\ The two entoblasts soon divide into datearior and posterior 
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f )ortions, the latter somewhat larger than the former. The 
eft entoblast always divides first. The cilia appear at the 
stage with two entoblasts. The two or three apical cilia are 
more than twice as long as the embryo. The pre-oral cilia 
are not arranged on circles of cells. Each cell which bears 
them has three or more. The apical cilia turn spirally, 
causing the embryo to rotate on its long axis in the direction 
of the hands of a clock. 

Gastrulation is partly epibolic, partly by invagination. 
The entoblast-cells continue to divide. The spindles are 
always transverse to the long axis of the cells, so that the 
primitive gut comes to be formed of very high cells. Small 
cells are not separated from them into the cleavage-cavity. 
After gastrulation begins the ectoblast continues to grow 
forward slightly at the posterior border of the blastopore, so 
that it becomes crescent-shaped. It does not close, but 
persists as the mouth. 

Professor Brooks several years ago pointed out a transitory 
change in shape of the oyster embryo. This is present in all 
of the four species I studied, and I believe to be connected 
with the formation of a second mesoblastic element. In 
addition to the mesoblast as usually described there is an 
anterior mesoblastic element, formed at about the time that 
the entoblast consists of four cells. The embryo becomes 
flattened in its dorso-ventral axis, and while so a pair of 
ectoblast-cells migrate from the surface and are deposited on 
the summit of the entoblast. The point on the surface from 
which they migrate soon closes over and leaves no trace of 
their inwandering. The embryo soon afterwards resumes its 
spherical shape. 

Summing up : The first two planes of cleavage are meridional, 
followed hy- an equatorial. Segmentation is such that bilateral 
symmetry is not established till after the formation of the 
germ-layers. The entoblast-cells divide into almost , equal 
jjarts, and gastrulation is partly epibolic, partly by invagina- 
tion. The blastopore persists as the mouth. The first cilia 
are irregularly arranged ; the apical cilia are very large ; the 
embryo rotates on its long axis, in the direction of the hands 
of a watch. In addition to the mesoblast, as usually described, 
there is a second factor derived from the ectoblast after the 
embryo is free-swimming. 

Teredo norvegica, 

I am indebted to Professor Dali for the determination of 
this species. It is found abundantly at Beaufort, grows 
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rapidly to great size, and is very destructive. The sexes are 
separate and of about equal proportions. I found specimens 
sexually mature during the spring and until the middle of 
July. The breeding-season probably lasts all summer. The 
eggs are cast into the water, and, if the sexual products are 
mature, they are extruded through the siphons when the 
animals are taken from their tubes. The eggs are of about 
the same size as those of PholaSy but more opaque and of 
somewhat slower cleavage. The segmentation of tlie egg and 
the derivation of the germ-layers are step by step as in PholaSy 
so that to describe them would be but a repetition of every 
detail — ^|)lanes of cleavage, establishment of bilateral symmetry, 
gastrulation and division of the entoblast-cells, doable origin 
of the mesoblast, ciliation and rotation of the embryo, per- 
sistence of the crescent-shaped blastopore as the mouth. 

The accompanying figure represents a longitudinal section 



of, ari mbryo pf with eight entoblast-cells. The 

end jb tb the right. The posterior mesoblast, fm^ lies 
in the cleavage cavity, as does also the smaller a^nterior meao- 
, blast, i:j^n the entoblast-cells. The four entoblast-cells 
shown are of subequal siise. The shell-gland is just beginning 
to form. 

Teredo {Xylotryd) Jlmbriata, 

This species is equally as abundant at Beaufort as the 
prcceding, but of smaller size. The sexes are separate and 
of about equal proportions. The eggs develop in the water, 
hut are not extruded as are those of T* norvegioa. They are 
easfly fertilized artificially and develop rapidly. The embryos 
isire hardy in aquaria. Except for the greater opacity of the 
, egg, I think it impossible to distinguish the segmenting 6gg 
and emb^o from those of All of thb features sum- 

marized tot ^kohs are true for this species. 

Ter^edo navalis. 

As is well knOwn^ the eggs and embryos of this species are 
retained in the gills, till the larvm have reached a somewhat 
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advanced stage of development. It is found but sparingly at 
Beaufort, so that my observations on this form were not 
extensive. However, one set of embryos which I secured 
were just at the end of segmentation and at the time of the 
derivation of germ-layers. In most of the eggs the lai*ge 
mesoblast was already formed \ but in one, more tardy than 
the others, it was derived from the right entoblast. The two 
large entoblasts are of equal size. The left in all cases 
divides first into two cells, the anterior slightly the smaller. 
The right soon follows, dividing like the left. Soon those of 
the left divide again, followed by division of the right, so that 
the entoblast consists of eight subequal cells, each quite high, 
bordering on the blastopore, and with the nucleus nearer the 
outer end. The ciliation of the embryo is less perfect and 
developed later than in the preceding three species. It is 
flattened as in the other forms ; but I could not observe with 
certainty the inwandering of the ectoblast-cells to form 
mesoblast. Soon after this stage the embryos became 
irr^ular. 

The actual migration of ectoblast-cells to form part of the 
mesoblast, I believe, has not been described before. Lillie 
traces a larval mesoblast ” to one of the ectoblasts of JJnio. 
This migration of cells from the surface into the cleavage- 
cavity is present in great uniformity as to time and position 
of formation in the first three species I have described ; and I 
think we must believe that a like condition holds for 
T. navalis. 

This second origin of the mesoblast I take to be of double 
significance, in so far as it touches Hatschek’s description for 
T. navalis Arbeiten Zool. Inst. Wien,’ vol. iii. 1881). The 
early stages in the formation of the gut (the division of the 
entoblasts) are exactly like those of the other three forms — 
like all marine Lamellibranchs which have been accurately 
studied. At least during the early stages there is an invagi- 
nation of the entoblasts, and there is no evidence that small 
cells are formed from the single large entoblasts of either side, 
which later arrange themselves to form the gut. Hatschex 
says he had no stages between those he represents in figs. 13 
and 14 a. The embryos I had bridge this gap. His error 
in describing the formation of the gut arose, X believe, from 
his finding small cells lying on the entoderm in slightly later 
stages. These, as I have shown, are mesodermal elements 
derived from the ectoderm which come to lie on the entoderm. 
I think the evidence is that the Pholadidm in their early stages 
develop in the same manner, even to minute details. I see 
no reason to believe that 21 navalis departs from the other 

Ann. (Ss Mag. N. Hist. Ser. 6. Vol. xvi. 17 
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species so much as to have different planes of cleavage of the 
egg, a different derivation of the germ-layers, and a different 
mode of formation of the gut. Nor do I think its egg and 
embryo are symmetrical before the germ-layers are differen- 
tiated. 

In his accurate study of the celHineage of Unio^ Mr. Lillie 
finds that each of the cells of the four-cell stage contains 
entodermal elements. In the marine forms the derivation of 
the entoderm from the large macromere alone is interesting, 
since in the early stages of cleavage the lineage of the cells 
in the various Pholadidse is so like that in Unio^ even to 
minute details. 


XXXV. — On African Mole-Rats of the Genera Georychus 
Myoscalops. By Oldfield Thomas. 

I. A new Species of GtorjcAms from Mashonaland, 

The arrival of two small collections of admirably prepared 
skins from Mazoe and Salisbury, Mashonaland, presented 
respectively by Mr. J. Ffolliott Darling and Mr. Guy A. K. 
Marshall^ in each of which there are two specimens of a 
h^ involved the re-examination of the Museum 
th^^ Of the species found in Angola 

Prof. Barhbza du Bocage has recently given an account^, 
dividing them into several groups or forms, which he wisely 
does .not v^ture to define, specifically, both on account of 
their exceeding difficulty and for want of better material 
than is as yet possessed % any museum. The South- African 
ones, however, are perhaps more easily arranged, at least 
provisionally, for instead of the considerable number of 
different forms found in Angola there seem to be only three 
or fom altogether, and these well separated geographically. 

Thim, capensis of the western Cape Colony is perfectly 
distinct from the others, while all the specimens from the 
ea^em part of the colony, from Natal northwards to the 
Ziinpppo, seem fairly referable to G, ccecutiens^ from which 
I cannofcat pr^ent distinguish G, hottentoUm^ Less., G* Lud- 
vAgij A. Sn., or G. hohse^iceus^ Wagmt Horth-westwards 

* J. Sd, Lki. (2) iv. p. 269 <1890). 

t This jaipecifes vw founded on three specimens ffom different localities 
whidi mi^t hereafter prove to he of different speoies ; but as Gra^ 
. Bdnet is the ffratrm^tiQncd locality, the one fcom there should be taken 
aathelypNe. , ' ' 
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in Damaraland occurs the larger Q. damarensiSy Ogilb , of 
which the type in the British Museum remains the only 
authentic specimen known, those referred to it from Central 
Africa, as appears below, being really different. 

Now on the plateau of Mashonaland, isolated by lower 

S ound all round, there occurs the little species obtained by 
essrs. Darling and Marshall, which may be called 

Georychus Darlingiy sp. n. 

Size about as in 6r. ccecutiensj Brants, to which I pro- 
visionally refer all the S.-African plain-coloured unspotted 
forms. Fur short, close, and velvety, barely 5 millim. in 
length on the back. General colour uniform drab modified 
by the slaty-grey bases of the hairs showing through. Belly 
precisely similar or rather more slaty. Crown with a large 
and prominent triangular white patch, averaging about 
14 millim. long by 8 wide, not extending along the nape ; 
remarkably similar in size and shape in all four specimens. 
Comers of mouth stained brown in some specimens, not so in 
others. Feet and tail as usual, the latter perhaps less broad 
than in Q, ccecutiens. 

Skull broad and heavy, with a large rounded brain-case. 
Nasals short, evenly expanded on each side, not constricted 
anteriorly, and running backwards to a point, which scarcely 
attains to the level of the lacrymal projection. Ascending 
processes of premaxillaries surpassing the nasals posteriorly 
by about 2 millim., broadened and closing in towards the 
middle line behind the nasals. Anteorbital foramina higher 
than broad, the base forming their outer boundary nearly as 
thick as that forming their floor. Molars as usual. 

Dimensions of the type ( <? ), measured in the flesh by the 
collector : — 

Head and body 128 millim. ; tail 12 ; hind foot 22. 

Skull : basal length 28*6 ; basilar length to henselion 26*8 ; 
greatest breadth 22*6 j nasals 10*8 x 3-1 j interorbital breadth 
10; intertemporal breadth 7; supra-auricular breadth 14*1; 
height of anteorbital foramen 3 ; palate length from henselion 
19*3'; diastema 10*1 ; upper molar series 5*7. 

Hob* Plateau of Mashonaland; type from Salisbury, 
6000 feet : others from Mazoe, 4000 feet. 

Typex B.M. 95.7.16.4. Collected May 14, 1895. 

Although this species is compared iu the description with 
G, cascuUens^ as the best-known species of the group, it is 
probably really most nearly allied to O. damai^nsis^ which 

* Nearest to the drah-grey ” of Ridgway. 

17*^ . 
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shares with it the possession of a white crown-patch, short 
fur, and thickened outer wall to the anteorbital foramen, all 
of which characters separate it from (?. cmmtiens* Prom 
6r. damarensis it may be distinguished by its conspicuously 
smaller size, less extended crown-patch, and much shorter 
nasal bones. 

The species haring been first obtained by Mr. Darling, I 
hare named it in his honour, although I have found it most 
convenient to take one of Mr. Marshall’s Sdisbury specimens 
as the actual type. * 

Mr. Darling states that the native name is “ fJdta,’’ and 
both collectors say that it is very common on thei open veldt; 

Since it is so common, I venture to hope that, both col- 
lectors will send many more specimens, sO that, at least in 
one species of this difficult group, we may learn something 
definite about the seasonal, age, and sexual variations — a 
knowledge that would be of the utmost value in working out 
other members of the group. 


IL The Qentr ah African Georychi. 

In 1887 ^ Prof. Leche, of Stockholm, in working out a 
collection received from Emin Pasha, mentioned and figured 
two large as (?, damaTcmis. Og,, and G. ochraceo^^ 

Heugh The first of these determinations was made 
.^n iny, authority aft^a comparison with the type, as at that 
date I by hn means realized the importance of the difference 
in colour and locality between the two. Later on t, influenced 
by the character of size and by the resemblance of the smaller 
animid to damatensie^ I suggested that the names should 
he reversed, and that the smaller sandy-coloured animal 
should be called damarenm and the larger smoky-grey- one 
ochraceo-cinereus. 

In now re-examining the subject, I have come to the con- 
clusipn that Prof. Leche was in the first instance perfectly 
correct in referring the sandy-coloured species to HeugHn’s 
> ochracechcinereus^ and that this also is the most nearly 
allied to <?, dqwarensis^ while the darker species is equally 
diatmct.from both, and therefore needs a new name. 

' As it wakentirely due to my original error that this Species 
was, not described by Prof* Leche in, the first instance, I 
venture now to name it, in honour of that distinguished 
mammalogist,, 

Z<]to!LJahTl>.iii. u -ISO (1887). 

\ / f P. 2. S. l888, p. l4. : 
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Georychus Lechei^ sp. n. 

Size large. Fur fine, of medium length, about 7 millim. 
long on the back. Colour above and below dark smoky grey, 
with a brownish tinge in certain lights. White crown-patch 
very large, and extending as a white line down the neck on 
to the anterior back. Median line below also with a tendency 
to be white. Hands and feet practically naked, the few fine 
hairs whitish. 

Skull large and strongly built. Nasals long, rather 
narrow, not constricted anteriorly. Ascending processes of 
premaxillaries narrow, slightly exceeding the somewhat 
irregular nasals posteriorly. Middle portion of the skull 
rather long and parallel-sided, but the postorbital processes 
are well developed and separate off a well-defined orbital fossa 
in front. Anteorbital foramina small, their diameter less than 
that of the bars which bound them. 

Dimensions of the type (an adult male skin) : — 

Head and body 212 millim.; tail 10; hind foot 30. 

Skull: basal length 3 ; basilar length 38 ; greatest breadth 
42 ; nasals 17*S X 4*3 ; interorbital breadth 10 ; intertemporal 
breadth 9 ; palate len^h from henselion 26*5 ; diastema 14*6 ; 
upper molar series 61. 

Hob. Bellima, Monbuttu. 

Tyj>e\ B.M. 87.12.1.96. Collected by Emin Pasha, 
Juty 14, 1883, and presented by him to the British Museum. 

Further details about this species and its differences from 
G. ochraceo-oinereus may be obtained from Prof. Leche’s 
paper, where both are excellently figured on plate iv,, fig. 1 
being G. Lechei and fig. 2 Heuglin’s sandy-coloured animal. 

III. The Species q/’Myoscalops. 

During the work on the skulls of the large Georycki^ those 
of MyoscahpSy which represents Georychvs in East Africa, 
have been examined, and among these there appears to be a 
character to separate the mole-rats of Zambesia from those of 
East Africa pmper. This is that the former — the true 
M. argmteo-Ginerem^ Petem — have a quite parallel-sided 
inter-orbitotemporal region, while in the latter there is deve- 
loped a distinct orbital concavity on each side, defined behind 
by a projecting postorbital process. Should this difference 
prove to be constant, and all the skulls and figures I have 
seen agree with it, the name for the East-African animal will 
be AL albifrons^ Gray, based on a young specimen obtained 
by Capt. Speke, in which the above characteristics are already 
clearly discernible. 
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XXXVI . — Desorption of a new Chinese Squirrel, 

By Oldfield Thomas. 

I OWE to the kindness of Mr. F. W. Sfyan, of Shanghai, the 
opportunity of describing the following striking new species 
of squiiTel ; — 

Sciurus pyrrhomerus, sp. n. 

Allied to and of the same size as S, rufgenis, Blanf., and 
8, Fermfiy M.-Edw., with both of which it shares the oliva- 
ceous back, grey and white belly, yellowish post-auricular 
spots, and characteristically coloured tail, white-grizzled black 
above and brilliant red below. Sides of cheeks with a vague 
orange suffusion ; anal region greyish white, like rest of 
underside. A large and prominent blotch on the outer side 
of each thigh brilliant rufous. 

Skull with an enormously elongated muzzle, far longer 
than that of either of the above-named species, and but 
little e 3 :celled even by 8, {Rhinosciurus) laticaudatusj a very 
different squirrel in all other respects. Postorbital processes 
ve^ short. 

j&iraensions of the type (an adult female, in skin) : — 

Head and body 220 millim. ; tail 124 ; hind foot 49, 

.Skull ; .greatest length 68; greatest breadth 30; nasals 
i9"2 ?c 0; tip of , nasals to middle of a line connecting anterior 
corners nf orbits 27 ; interorbital breadth 16*2 ; postorbital 
processes, length behind 2:4; palate length from henselion 
25 ; diastema 14 y upper molar series (excluding p.®) 9*2. 

Bah, Icbang, Tang-tse-kiang. 

Coll. F- W. Styan, Nov. 1898. 

This handsomely marked squirrel may be readily distin- 

f uished from its only near allies, 5. rujigenis and 8, Pernyiy 
y having no red either on the cheeks or anal region and by 
the red patch on the hips. Its extraordinarily long muzzle 
also widely separates it from any of its allies. 

XXXVII.~(?« Structure qf ike Skull mPeloneustes phil- 
aidiusj ;* PifoSawr the Oxford Clay, By C. W. 
Ahduews, F^G.S., Assistant in the Geological Department, 
British, Museum. 

" ; [Plate Xm.] 

.The structure of the skull in the post-triassic Sauropterygia 
htill in som^ respects very impeifectly known, a circum- 
stance that may be accounted for partly by the comparatively 
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rare occurrence of that portion of the skeleton, and partly by 
the crushed condition of most of the existing specimens. 

The first account of the cranial osteology of these animals 
is that given by Conybeare in his description of a Plesiosaur 
from the Lias of Street * ; and it is with the skulls of several 
species from deposits of that age that most of the more 
important papers on this subject deal, those of Plesiosaurus 
rostratus^ P. komalospondylusj and P. dolickodirus having 
been described by Owen f, that of P. Etheridgei by Huxley 
and that of P. Conybeari and P. megacepJialus by Sollas §. 
An important note on the structure of the palate in P. dolicko^ 
dims has recently been published by Lydekker ||. 

Of the post-liassic forms, portions of the skull of Murceno- 
saurus Leedsi have been described by Seeley an imperfect 
specimen of that of Pliosaurus macromerus by Owen, who 
has also given an account of an incomplete cranium referred 
by him to a member of the genus PolyptycTiodon ft- 

Eecently Williston ft has given an account of a skull of 
CimoliosauruSy and the same specimen is the subject of a 
paper by Cope §§. The upper surface and the single tem- 
poral arcade are described ; these appear to differ in several 
points from the same r^ions in the skull which is the subject 
of the present paper. The more important of these differences 
will be referred to below. 

The relation of the Sauropterygia to other reptiles has been 
discussed by Baur lil| ; and Koken in an important paper on 
some remains of hothosaurus^ has given a valuable summary 
of our present knowledge of the Plesiosaurian skull, which 
renders any detailed account of the earlier papers unnecessary 
here. 


* ** Additional Notices on the Fossil Genera Ichthyosaurus and Plesio^ 
saia'mj*' I^ans. Geol. Soc. ser. 2, voL L p. 119. 

t Fossil Reptilia of the Liassic Formations/’ pt, 3 (Mon. Pal. Soc. 
1866). 

t Quart. Joum Geol. Soc. vol. sdv. (1858) p. 281. 

§ Ihiit, voL xsxvii. (1881) p. 440. 

II Oatal. Foss. R^t. Brit, Mua. pt, ii. (1889) p. 267, no. 41101. 

^ Quart. Joum. Geol. Soc. toL xxx. (1874) p. 197. 

^ “ Foss. Rept. Eammeridge Olay/’ pt. 3 (Mon. Pal. Soc. 1869), p. S. 
tt Foss. Rept. Cretaceous Form.,” Suppl. 3 (Mon. Pal. Soc. 1860), 
p. 20, pi. iv. 

Jt iVans. Kansas Acad. Sci. vol. xiL (1890) pp. 174-178. 

§§ Proc. Amer. Phil. Soc. voL xxxiii. no. 144, Jan. 1894, pp. 109-113, 

pi. X. 

nil “ On the Phylogenetic Arrangement of the Sauropada/’ Journal of 
Morphology, vol. i. (1887) p. 97. 

;&ltrage zur Kentnisse der Gattung Notkosmrus^^ Zeitschrift d. 
deutohen geol..Gesel]schaft, 1893, Bd. xlv. Heft 3, p. 337. 
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All the specimens described in the present paper were 
obtained by Mr. Leeds from pits in the Oxford Clay in the 
neighbourhood of Peterborough. In all cases these specimens 
are more or less crushed : but they are free from matrix, and 
supply much valuable information concerning some important 
points in the cranial anatomy of the gi'oup. The Leeds 
collection includes portions of skulls of animals referable to 
the genera Peloneustes^ Pliosaurua, Murcenosaurm^ and Gryptcn 
clidus. Only the skull of Pehneustes philarchus will be 
considered now, the other genera being reserved for a future 
occasion. 


The Shull of Peloneustes philarchus {Seeley). 

The specimens upon which the following description is 
founded consist of : — (1) a skull (Leeds coll. no. 42), of which 
the anterior portion is fairly complete and uncrushed, but the 
posterior dorsal region and the temporal arcades are greatly 
broken and distorted; the palate is in a fairly good con- 
dition (PI. XIIL fig. 1) : (2) the upper portion of a skull 
almost uncrushed in the rostral region ; the palate and a large 
part of the alveolar borders are wanting (PI. XIII. fig. 3) : 
(3) numerous crushed fragments of a skull. 

AH the above are in the British Museum. 

_ . l^he description pf the palate is taken mainly from a speci- 
men {no. 4)' in Mr. Leeds’s private collection, in which this 
region is well preserved and the sutures easily determinable 

{ptxiii:fig.2). 

These specim^s will be referred to 1^ the numbers aflSxed 
to them above. 

.The general outline of the skull is that of an isosceles 
triangle, of which the apex is blunt and the height about two 
and a half times the length of the base, that is, the width of 
the hinder end. The length of specimen 1 from the tip of the 
snout to the hindermost point of the occipital condyle is 
, 60*5 centim., and the distance from the same point to the 
j&ont of the^ pineal foramen is 46’5. In specimen 2 this latter 
measurement is about 50 centim. Specimen 4 is exactly the 
‘Same, length as 1. Other measurements will be given in the 
d^cription of the various pai*ts. 

The anterior portion of the snout, composed of the pre- 
maxillse, is somewtat, depressed and expanded, its greatest 
width being opposite the, fourth alveolus, where it measures 
about centim. , At the point where the suture between 
thepretoaxilla and, maxilla crosses the alveolar, border it is, 
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about 1 centiiu. less, but behind this point there is a gradual 
increase in the width of the skull. 



Palatal aspect of a skull of Tdonemtes, from a specimen (no. 4) in the 
Leeds Collection.— 2 Vi^.wor., internal nares; rnx,^ maxilla; 
premaxilla ; pal,^ palatine ; pterygoid ; parasphenoid ; 
posterior palatine -vacmties ; ijc.cond,, occipital condjde ; o, ri^e on 
pterygoid; 2 ;o., vomer. 


The premaailloB^ which are separated from one another hj a 
distinct suture, each bear six tooth-sockets, of which the first 
is the smallest and is directed forward and downward, the 
second is larger, the third and fourth the largest of the series, 
while the fifth and sixth decrease in size successivdy. None 
of the alveoli in any of the specimens retain the teeth, but at 
the hinder inner edges of several the tips of the young re- 
placing teeth are visible. The suture between the premaxilla 
and maxilla crosses the alveolar border immediately behind 
the sixth tooth and runs upwards and backwards on to the 
side of the rostrum in a curve, convex anteriorly. When it 
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reaches a point about 17 centim. from the anterior end of the 
snout and 2 centim. from the middle line, it runs straight 
backwards parallel to the corresponding suture of the opposite 
side to a point considerably behind the external nares, and 
forms the outer limit of the extremely long facial process of 
the premaxilla, which is about 2 centim. wide and with its 
fellow of the opposite side forms a long ridge, convex trans- 
versely, which separates the nasals and extends back to the 
frontals. These latter thrust themselves slightly between the 
premaxillse, with which they form an irregular V-shaped 
suture. 

The extension of the premaxillse on the palate is very 
small. From the point where the hinder edge of the bone 
crosses the alveolar border it runs backward for about 2 centim., 
being here united by suture with the maxilla ; it then turns 
forward at a very acute angle, running first forward parallel 
to the axis of the skull, then tunning inwards and meeting its 
fellow of the opposite side at a point 6*2 centim. from the 
tip of the snout ; during this part of its course it is in contact 
with the anterior portion of the vomers, which thus thrust 
themselves some distance between the premaxi Use. 

On the inner side of the alveoli, both in the maxilla and 
premaxilla, there is a groove which is only inteiTupted for a 
short distance at the junction of the two bones. It is at the 
bottom of this groove near its inner border that the tips of 
the replacing teeth make their appearance. In the pre- 
maxillaxy region the inner border of this depression forms a 
considerable ridge, which stands out some distance beyond 
the level of the intercalated vomers. 

Hhe maxilla h a very large bone bearing about twenty- 
eight to thirty teeth. The first and second of these are cora- 
pai'atively small ; the next four^ which are subequal, are very 
targe, the largest in the maxilla; Behind these there is a 
gradual decrease in size to the hinder end . of the series. The 
palatal portion of the bone forms only a narrow strips in which 
li^ the groove above mentioned. In front this palatal portion 
o^f the m^orilla unites with the premaxilla for a short distance, 
behmd this with the Vomer as far as the middle of the 
n^s, of .which it thus forms the outer anterior 
' inar^n. From^ thk point it is united vrith the palatines, and 
posteriorly to these apparently with the trauspalatines. 

The facial region of the ma:rilla is large ; . as far back as 
the external nar^^ the outer edge of which it forms, it is 
bounded superibriy . by the premaxilla, , but behind these 
openings itafom and xekri^ be determined in any 

of tha s^imens, owing to the crushing they have under- 
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gone; it can, however, be seen that the bone gradually 
narrows to a thin backward prolongation which extends 
about 4*5 centim. behind the last tooth. The upper edge of 
the hindermost portion unites with an element which appears 
to be a jugal, the relations of which will be described below; 
the lower edge forms the junction with the transpalatine 
above mentioned. 

The vomers are extremely large; in specimen 4, from 
which the following description of the palate is mainly taken, 
they measure 29 centim. in length, or nearly half the total 
length of the skull (61 centim.). Anteriorly they run 
between the premaxillee, terminating in front in a point. 
From the prem axillae to the anterior angle of the internal 
narial aperture they unite externally with the maxillae, in- 
creasing gradually in width. At the nares, of which they 
form the inner border, they are contracted, measuring 
together about 3 centim. across at the narrowest part. Their 
widest point is immediately behind the nares, from which 
openings their border runs inwards and backwards in a curve, 
convex posteriorly, in the anterior half of which they form a 
squamous union with the palatines, and in the posterior half 
with the pterygoids, which thus completely shut out the 
palatines from the middle line. 

The palatines are bounded extemalljr by the maxillae, 
internally by the internal nares, of which they form the 
postero-external margin, by the vomers, and, to the greatest 
extent, by Ihe pterygoids. In no specimen is the whole of 
the posterior border of the palatines preserved, but its inner 
portion united with the anterior edge of the lateral wing of 
the pterygoid in a straight suture running nearly at right 
angles to the long axis of the skull, while the outer portion 
seems to have joined the transpalatiue, there having been no 
vacuity in front of this bone, or, at any rate, only a small 
one. 

The internal nares^ the borders of which, as has already 
been mentioned, are formed by the vomers internally and the 
maxillae and palatines externally, are slits measuring approxi- 
mately 3 or 4 centim. long by 1 centim. wide. Their anterior 
angle lies about 28 centim. from the anterior extremity of the 
skull. 

In specimen 1 the inteimal nares open considerably in front 
of the external ; this anomalous condition may be partly 
accounted for by the crushing which the skull has undergone, 
but, even allowing for this, the arrangement would be essen- 
tially the same. This relative position of the external and 
internal narial openings is well shown in a skull of Pliosaurus 
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which will be described on a future occasion. That these 
apertures are the true internal nares there can be no doubt, 
since their relations to the surrounding bones are exactlj 
similar to those found in Nothosaurus^ according to the 
descriptions and figures of Koken and Lydekker. Moreover, 
their position is essentially similar to that of the internal nares 
in Sj^enodon and many Lacertilia. In the former, indeed, 
the skull presents several striking resemblances to that of 
Feloneustes^ e.g. in the relations of the vomers, palatines, and 
pterygoids to one another. 

In his paper on Flesioeaurm Etkertdgei Huxley stated that 
he believed that these posterior fossae (f. a. the posterior pala- 
tine vacuities) had been mistaken for the posterior nares, 
which were really situated much farther forward j and the 
position of these apertures was correctly determined by Sollas 
in Fleoioaaurus megacephalus. He, however, describes the 
whole of the plate of bone behind the vomers as palatines, the 
suture between these bones and the pterygoids being either 
obliterated or really represented by the fissures, which he 
states might easily be mistaken for sutures,” and which 
occur exactfy where the junction between the palatines and 
the anterior wing of pterygoids might be expected to be 
found : if we accept this last alternative as the correct one, 
the pterygoids met the vomers in the genus Plesiosaurus 
also; the form of the hinder border of the united vomers 
would /Iji^ad .one to suspect that this was the case even if no 
trace of , suture were visible* The same arrangement has 
been recorded by Lydekker in the ease of Plesiosaurus dolicho^ 
dirus^' ^ ^ . 

The pferjgroida (woodcut 1, p. 245), the largest bones in 

the palate, are peculiarly complex. They may be described as 
triradiate bones, each consisting of an anterior, a lateral, and 
a posterior ramus. The anterior ramus terminates in front 
against the vomer ; externally it is bounded by the palatine, 
the suture with which at first runs straight backwards, then 
curves outwards (seewoodcut 1), afterwards resuming its back- 
wa^ course, as far as the hinder border of the palatine, at 
%hich 5 pomt the pterygoid is about twice as wide as it is 
Oj^ysite the pbstepior end of the vomers. 

Tbefrateribr border of the lateral pteiygoid ramus is nearly 
straight and unites with the hinder margin of the palatine 
in a suture which runs at right angles to the axis of the skull. 
Its outer.” margin joins the transpalatine {ectopterggoid) in 
a soinewhat complicated suture, which fimt runs backwards 
and inwards, then turns sharply outwards and cuts, a large 
oVal .tuberosity with truncate, rug<«e extremity, so that 
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one half is on the transpalatine, the other on the pterygoid ^ ; 
it then passes backwards, and reaches the hinder border 
of the palate about 8 centim. from the middle line (see 
woodcut 3) . 

The posterior border of the lateral ramus is thickened and 
passes by a curve into the lateral border of the posterior wing, 
the two forming the anterior and internal lower borders of the 
temporal fossa. The lateral border of the posterior ramus is 
somewhat concave, and its edge is thick and rounded ; poste- 
riorly it passed outward and backwards, forming the front 
border of the long posterior prolongation of the bone which 
unites suturally with the inner edge of the quadrate imme- 
diately above the condyle for the mandible ; this posterior 
process extends considerably behind the occipital surface. 

In the middle line for about 10 centim. behind the vomers 
the pterygoids unite with one another ; behind this point they 
are separated by a median bone, which is here regarded as a 
parasphenoid. Viewed from the dorsal surface it can be seen 
that this bone extends nearly to the vomers, but ventrally it 
is overlapped by the pterygoids as far back as the point 
mentioned. 'About opposite the hinder border of the lateral 
ramus, at a spot about 11 centim. in advance of the hinder- 
most point of the occipital condyle, the median borders of 
pterygoids become thickened and rounded, and, curving out- 
wards, diverge from the pa^-asphenoid. Further back they 
again approach the median line, and finally unite with one 
another in a median suture about 3 centim. (?) long, over- 
lapping the basisphenoid and anterior portion of the basi- 
occipital, the former of which is completely covered by them. 
The two foramina thus enclosed between the pterygoids and 
the basis cra7iii are about 6 centim. long by 1 to 2 wide; 
they were described by Owen in an imperfect skull referred 
by him to Plesiosaurus rostratus. He, however, considered 
that the pterygoids, and not the basis cranii^ formed the 
median bar, and that these bones met the palatines opposite 
the anterior end of these foramina, which he calls the 
“ palato-nares,’’ apparently supposing that the nasal passages 
were prolonged backward to this level by the union of the 
palatines and pterygoids, somewhat as in the Crocodilia. The 
true internal nares, as was shown in the foregoing descrip- 
tion, and as Huxley suspected, lie very much farther forward, 
and these posterior openings, which may be spoken of as 
the posterior palatine vacuities^ have nothing to do with the 

* This downwardly-projecting process of the palate is homologous with 
an exactly similarly constituted process in 8phenodo7i, many Lacertilia, 
the Crocodile^ and, apparently, the Theriodontia. 
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nasal passage. In a subs^uent paper on the skull of PUo- 
saurus grandis from^ the Kimmeridge Clay, Owen* again 
refers to these openings as palato-nares, and describes the 
true internal nares as nervo-vascular foramina. 

The postero-external angle of the hinder portion of the 
pterygoids is prolonged outwards and backwards into the 
strong bar which unites at its distal end with the quadrate, 
as described above. 

On the palatal surface of the posterior ramus a high crest 
commencing near the hinder end of the posterior median 
suture runs outward and forward in a curve ; externally it 
passes into the thickened hinder edge of the lateral ramus. 
This crest is shown in PI. XI IL fig. 2, where it is marked 0. 
In the hinder part of its course in specimen 4 it is 2*6 centim. 

On the dorsal surface of the pterygoid immediately external 
to the posterior palatine vacuities may be seen in specimen 1 
the base of the columella cranii {epipterygoid ) : this region 
being much crushed in all the specimens, no detailed descrip- 
tion of this bone is possible; it can, however, be seen that 
its upper extremity closely united with the lower edge of the 
parietal (PL XIII. fig. 1, coh). In a skull of PUosaurus 
in the British Museum this structure is better preserved, and 
will be described on a future occasion. 

Before attempting to determine the structure of the temporal 
arch and of the dorsal surface of the skull the bones of the 
hosie cranii may be noticed. 

The, iastocdpital is a very massiye structure ; it bears the 
whole of the occipital condyle, which is very convex and 
slightly oval in outline, its longest diameter being transverse 
and measuring 4 centim. The lateral regions of the ventral 
surface of the bone are prolonged outward into a pair of very 
stout processes, the truncated ends of which look outward and 
downward and are very rugose ; they probably served for the 
attachment of muscles, but their anterior portion may have 
been covered by the pterygoids. The upper surface bears 
, two roughly triangular slightly depressed areas for union 
witli the. exoccipdtaL The interval between these surfaces 
is \smril, the basioccipital having taken but a small 
share in forming the actual margin of the foramen magnum. 

The exbccipitals which formed the lateral borders of this 
openitig are motive boneS|, but in all the available specimens 
too crushed for description. It can, however, be seen 
Ai^ thty— or^ rather, the opisithotic, which is no doubt fused 

• Septifia from the Kimmerildge Olay,'^ part 3 (Mon. Pal. 

, Soc. 18^) p. 4 
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with them — bore a paroccipital process. In the skull of PhO’ 
saurm above mentioned this process is long and has a spatu- 
late expansion at its outer end, which apparently abuts against 
the inner surface of the quadrate at its junction with the 
posterior bar of the pterygoid. 




Diagrams showing the structure of the skull in Feloneustes* A, from 
above; B, from side.—/., frontal; jw., jugal; fo., lachrymal; wzar., 
maxilla; na.^ nasal; orh, orbit; p.j parietal; pf, prefrontal; 
J7.0., postorbital; pof,^ postfronti; p.ms., premaxilla; 

(?) supraorbital; ,occ., occipital condyle; g, qnatote; sg,^ sqnar 
mosah 


The hasisphenoid is not sufficiently^ well preserved for 
description in any of the specimens ; it is entirely covered by 
the pterygoids below. In front of it is seen the bone here 
regarded as e, par<zsphenotd. This is of an elongate lanceolate 
shape and terminates anteriorly in a point. It separates the 
posterior palatine foramina from one another, and anteriorly 
unites with the pterygoids in the manner above described. 
Its upper surface is slightly channelled in the median line for 
about the middle third of its length. In some specimens of 
the skull of Crpptoclidus the posterior part of this bone is 
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seen to be closely applied to the ventral surface of the basi- 
sphenoid, and in one young individual the line of separation 
between the two bones is visible. It is a thin plate-like 
structure, and is evidently a membrane bone. 

In consequence of the crushing undergone by all the 
available specimens the arrangement of the bones in the upper 
surface of the skull is very difficult to determine ; the present 
description is therefore brief and must be regarded as in part 
provisional. 

The parieials form a high crest between the temporal 
fossm; they descend considerably on to the side of the brain- 
case, and at the anterior end their lower edge unites with 
the upper end of the epipterygoid. Posteriorly they unite 
ventrally with the supraoccipitals and send out lateral pro- 
cesses, which, together with the upper rami of the squamosals*, 
form the post-temporal bars ; but the exact share of the two 
elements in these structures cannot be determined, all trace of 
the suture between them being obliterated. 

The structures here spoken of as lateral processes of the 
parietals have been described by Cope on a skull of Gimolio^ 
saurtis as distinct elements (supramastoids) ; but both here 
and in the skull of the young Plesiosaur figured in the 
* Geological Magazine ’ for June 1895 there is no trace of any 
suture dividing these processes from the parietals, although in 
the latter specimen the opisthotic is still imperfectly united 
: with the e^cdpital, and the bones of the basis cranii are still 
separate. , 

Between the parietals, immediately opposite the anterior 
. end of the teinporal fossssy is the pineal foramen, an oval 
aperture of considerable size, looking upward and forward. 

The boundary between the parietals and frontals cannot 
be made out very satisfactorily. It seems to have passed 
just in front of the pineal foramen, part of the anterior border 
of which may indeed have been formed by the frontals : the 
probable position of the suture is shown in woodcut 2 A ; this 
agrees with the arrangement found in Murcmosaurus SLud vety 
n^ly with that shown in Owen’s figure of an imperfect 
cramum of Polpptychodon f. 

their line of union with the parietals is rightly deter- 
mined, the frontals have the form shown in woodcut 2 A. 
Their hianbw anterior extremity is in sutural union with the 

* The term “ squamosal is here used in the sense employed by Koken, 

' and the trimdiate bone designated by it is probably formed by a fusion 
of tbe supratesiporal and ,S(jnamosaL 

" f *^Foss. Eept. Cretaceous Form.,” Supph 3 (Mon. Pal, Soc. 1858) 
pl. iv,fig. i. 
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facial processes of the premaxillss, while laterally they are 
bordered by the prefrontals in front, and probably for a short 
distance only by the postfrontals behind. 

The inner border of the 'postfrontal united with the 
parietals; its anterior boundaiy is not seen in any of the 
specimens, but it probably met the prefrontal in a suture 
running outwards nearly at right angles to the axis of the 
skull, as in the above-mentioned skull of PUosaurus, It 
evidently formed part of the upper posterior margin of the 
orbit and of the anterior border of the temporal fossse. Its 
lower extremity apparently united with the postorbital. The 
relations of this bone to the surrounding structures, apart 
from its anterior junction with the prefrontal, are very similar 
to those of the postfrontal of Sphenodon. 

The prefrontal is bounded internally by the frontal and 
posterior end of the premaxillse ; posteriorly, as has just been 
mentioned, it is probably in contact with the postfrontal; 
anteriorly it joins the n^als (?), and externally it is slightly 
overlapped by a thin plate of bone, here regarded as a supra- 
orbital, the presence of which in a skiUl of Plesiosaurus 
dolichodirus was long ago pointed out by Owen 

It has not been possible to determine the form and rela- 
tions of the nasals, but they seem to have sent forward a 
wedge-shaped process forming the ^eater portion of the inner 
margin of the nostrils, and separating them from the facial 
processes t of the premaxillsB. I cannot say whether a 
tachrymal was present or not. The probable structure of this 
part of the skull is shown in woodcut 2 A. 

The relations of the bones of the frontal and nasal regions 
of the skull are much better shown in the skull of PUosaurus^ 
to which frequent reference has already been made. 

The lower border of the orbit is formed in OTeat part by 
thei jugal (woodcut 2 B) . This bone is supported below by the 
backward prolongation of the maxilla^ which extends consider- 
ably behind the orbit ; its hinder portion unites above with the 
postorbital, and posteriorly it joins the anterior ramus of the 
squamosal, but takes no share in the formation of the upper 
margin of the temporal bar, being excluded therefrom by the 
backward extension of the postorbital to meet the squamosal. 

The postorbiial is a triangular bone ; its apex must have 
joined the postfrontal, but in no specimen is the actual 
junction preserved, though there can be no doubt that it 

♦ ^*Rept. lias Form./’ pt. 3 (Mon. Pal. Soc. 1865) p. 9, pL iii. fig. 1, 
t The upper portions of these processes were descrihed as the nasms by 
Oweu, Sollas, and others. 

Ann, da Mag^ N, Ei$L Ser. 6. Vol, xvi. 


IS 
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existed, since in some specimens the upper angle is well 
preserved, and shows that it united in a sutnre with the 
adjoining element. 



lilgore showing the relations of the tianq>alatine to the surrounding 

bones. 

The anterior edge of the postorbital formed the hinder 
margin of the orbit, and the posterior a part of the anterior 
border of the temporal fossa. Its lower edge, as already 
stated,^ joins the upper edge of the ju^al, while its posterio'r 
rsngle is truncated by a short suture with the anterior ramus 
ofdhe sguamosal.,^ .. : , , . 

The lela^dns of wo postorbital, jugal, and maxilhi to one 
another aid to the squaimosal are almost precisely the same 
as those, found by Sollas in a skull of Plemaatmta Gonyheari 
(see <^art. Jbum. Geoh Soc. vol. xxxvii. 1881, p. 444, 
pi. xxiv. fig. 1) ; moreover, they bear out Huxley’s statement 
that the postfirontal (= postorbital) articulates with a- bone 
that is the homologue of the squamosal of the crocodile. 
Willfeton, on the other hand, states that in OimoUoaaojirus 
there is no trace of the T-shaped suture between the jugal, 
postorbital, and squamosal, and that if it existed the squa- 
mos4 would necessarily articulate with the mnyilla T his is 
hot the case .in skulls of FdoneusteSf in which the posterior 
of, the maxilla approaches the Muamosal, but remains 
B^ara^' from it by the jugal. Ctope, in his paper on 
the same skull of Oimoitosaurus, descnbes an arrangement 
of bones in hie temporal arch which differs widely from 
that, found in fh/oneuatea and also in JPlesiosaUrm. He 
. fi^es the suture, betw^n the jugal and squamosal as 
. lying fm: back hear the hinder end of the temporal arcade, so 
,’Jthat’ the pdstorbital unites vrtth the jugal only, and is widely 
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s^arated from the squamosal (suprateraporal of Cope). 
What is here spoken of as the superior ramus of the squa- 
mosal is figured bj him as a distinct element, the supra- 
mastoid. No trace of any suture in the position indicated 
occurs in Peloneustes ] but since complete fusion with the 
parietal has also taken place, this does not prove that no such 
suture existed. It has already been pointed out that in the 
skull of the young individual of Cryptoclidus recently noticed 
by the present writer in the ^ Greological Magazine,’ June 
1895, the parietals bear postero-lateral processes that cer- 
tainly are not distinct elements, and it is with the posterior 
surfaces of these processes the ends of the upper rami of the 
squamosal unite, overlapping them so far that they nearly 
meet in the middle line behind the parietals. In Sphenodon 
the upper rami of the squamosal join the front of these 
processes. I am not sure whether, in the young specimen 
mentioned, the upper ramus of the squamosal” is not a 
distinct element; but if this is so, it would seem to show, not 
that the lateral processes of the parietals in Sphenodon are 
distinct elements, , but that the squamosal ” is, as is com- 
monly supposed, a compound bone. 

The ventral ramus of the squamosal is closely united to 
the quadrate, but the exact relation of the two bones to one 
another is difficult to determine. It can be seen that a process 
of the squamosal is closely attached to the anterior surface of 
the quadrate, down which it extends nearly to the condyle. 
On the posterior surface there also appears to be a plate of 
bone, the lower edge of which forms a rounded curved ridge 
a little above the condyle ; but it is not quite clear whether 
this is a distinct bone or a process of the squamosal. 

I have not been able to determine whether the small 
quadrato-jugal described by Williston and Cope in Qimolio- 
saurus is present or not. 

The quadrate is a stout, massive bone which iti its natural 
position seems to have been directed rather outwards and 
backwards. Internally it is supported by the backward pro- 
longation of the pterygoid, which unites with it by suture ; 
externally it is rigidly fixed by the extensive overlap of the 
squamosal. Moreover, judging from the Pliosaur skull 
referred to above, it was further supported by the paroccipital 
process, the outer end of which unites either with the upper 
end of the quadrate or with the portion of the pterygoid 
immediately adjoining. Between the paroccipital process and 
the post-temporal bar there must have been a post-temporal 
fossa of considerable size. 

The condyle for the mandible is transversely elongate and 

' 18* 
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forms a curve with the concavity forward. The articular 
surface is divided into two parts by a ridge which runs 
obliquely from its inner posterior angle to about the middle 
of its anterior border. The outer portion is considerably the 
larger and is concave from side to side and convex from before 
backwards ; the inner is convex in both directions. 

It will be convenient to defer the comparison of the cranial 
structure of the Plesiosauria with that of other reptiles until 
the skulls in some of the other genera have been described, 
especially since very considerable differences exist between 
the short-snouted Plesiosaurs of the Lias and the later 
Pliosaurs. It may, however, be mentioned that these latter 
appear to approach the Triassic Nothosaurs more nearly in 
the structure of the palate than do the former. 


EXPLANATION OF PLATE Xm. 


Fig, 1. Dorsal surface of an imperfect skull of Pehneustea phUarchuSy 
(Seeley) (specimen 1). 

Fig, 2, Ventral surface of ditto (specimen 4}. 

Fig. 3. Frontal region of ditto (part of specimen 2). 


jf. Frontal. 
ju. Jvg^ 
la. (P) LachiymaL 
Maxilla. 


m. Nasal (?), 
o. Bidge on ptesygoid. 
’ofe;ci;Occipi^ condyle. 
pesl*' Palanne. 

' p,0. Postorhital, 


p./. Prefrontal. 

par. for. Pajdetal foramen. 

p. mx. Premaxilla. 

post.pal.mc. Posterior palatine va- 
cuities. 

q. Quadrate. 

aup.cfH). (P) Supraorbital, 
m Vomer. 


5XXVIIL — The Eydrcids of St. Andrews Bay. By Rev. 
J. H. Oeawfoud, F.L.S., St. Andrews Marine Laboratory. 

SiXOE the first list of Hydroids was published in the Ann. & 
Mag. Nat. Hist, in 1874 (vol. xiii.) by Prof. McIntosh ^ 
several additional species have been procured. 

, During the present season, again, a few forms have been 
, added to the local Hydroids, which seem to show that the bay 
is, probably , richer* than has been supposed. Many of the 
Athecatabre blown to attach themselves bypreference to the 
red seaweeds 'and to Zostera marina. Unfortunately the 
west tocis,, whw Delesseria sanyutnea grows most luxu^ 

♦ Aid idBO c6|n^ in ^Livertebrate M^e Fauna and Fishes of 
St. Ahdew*^* 1876. \ ' 
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riantly, are covered with young mussels, and the bed of 
Zostera on the far side of the Eden has not yet been ex^ 
amined. 

Athecata. 

Clava multioorms, — The commonest form. Found every- 
where on stones between tide-marks. 

Hydractinia echinata, — Colonies occur on various empty 
shells. 

Coryne vagmata.^On Delesseria sangumea. 

Syncoryne decipiens, — From debris of fishing-nets. 

Madendrium ramosum, — From deep water. 

■ ' cajgillare, — On Antennularia ramosa, 

Tuhularta indivisa. — From deep water. 

corondta. — From deep water. 

larynx. — ^From deep water. 

In addition to such positive results, the detached Medusa- 
buds occur with sufficient regularity to make it practically 
certain that the corresponding hydroids are present, and the 
distribution is often sufficiently local to indicate the position 
those should occupy. In March or beginning of April we 
look for Lizzia (EathTcea) octopunctata ; in May Hyhooodm 
prolifer*^ in June Syncoryne eatmtUy Sarsii^ and gravata^ 
Stawridium productum^ Perigonimus repens^ BougainvilUa 
Jruticosaj J^topleura Dumortierii] in July BougainvilUa 
ramosa and Syncoryne puhhella. Euphysa aurata^ the most 
beautiful of our smaller hydroids, occurs in great numbers 
from the latter end of July till the beginning of September. 

Medusa. 

Lizzia octopunctata. April. 

Hyhocodon prolifer. May. 

Syncoryne Sarsii. June. 

— eximia. June. 

gravata. June. 

Stauridium produGtum. June. 

Perigonimus repom. June. 

SougainviUiafruticosa. June. 

jEctophura Dumortierii. June. 

BougainvilUa rarnosa., July. 

Syncoryne pulchella. July. 

Euphysa awrata. August. * 

The Thecaphora are indicated in the following comparative 
list. 
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In Athecata, St Andrews compares unfavourably with the 
other two stations, the proportion being 10 species against 16 
for Heligoland, and 26 for Plymouth. In Thecaphora, on 
the other hand, St. Andrews has a decided advantage, num- 
bering 63 species, against 35 for Heligoland and 86 for 
Plymouth. When Athecata and Thecaphora are placed 
together, St. Andrews still retains the lead, with 63 against 
61 and 51. In Medusoids the numbers recorded are still 
more decidedly in favour of St. Andrews. 

The Plymouth Hydroids and Medusae are taken from the 
^ Journal of the Marine Biological Association ’ for November 
1890 and ^ Faunistic Notes at Plymouth during 1893-1894,’ 
by Walter Q-arstang, M.A. ; Ibose of Heligoland from 
^ Beitrage zur Meeresfauna von Helgoland. — IV. Die Coelen- 
teraten Helgolands,’ vorlaufiger Bericht von Dr. Cl. 
Hartlaub, 1894. 
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Syncoryne pulchella. 

^avata 

decipiens 


V. STATTEIDIIDiB. 
Stauridium productum . 


VL Mybiothblid^. 
Myriothelia p3iiygia 


■yn. Etoendbiidje. 

Eadendrium rameum 

ramosum 

capillare 


VUL ATBACTYUDiE. 


Gbrveia nntans 

Perigonimus repens . , 

vestitus 

Dicoryne conferta. . , , 
BongaiiiTillia ramosa 
fruticosa 


IX. TtJBXTLABIIBj®. 


Tul>ularia indiTisa ^ , 

coronata 

laiynx 

— ■ Irasodlis « . 

bellis 

simples: 

Ectopleura Bnmortiem 
Gozympi^a nntans ; . . . 
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Thecaphoea. 


I. Campanula rup^. 


Olytia Joimstoni 

Obelia genicnlata 

dichotoma 

longissiim 

heligolandica 

Adeltmgi 

Campanulana Hincksii . 

Tolubilia 

vertidllata 

fiexuosa. 

raridentata 

angukta 

Thaumantias inconspicua 

Lovenella clausa 

Gonothyraea Loveni 

I hyaliua 

gradlis 


n. CkMPAI^TTLINlD^. 

Gaznpauuliua acumiuat^ . . * 
— r^ens . . . . 
Opmn&Ydla lacerta, ...... 


III. ldBSPTocypHn>.aB. 

L^toc^hus tenuis 

Oalycefia syiinga 


rV. Lapobidab. 
Lafo^ pociUuza ....... 

frutiflosa 

CnspideUa buznilis . « . . . 
^ — oostata 

Pilellnnt serpens ....... 


. V. 

Cappb^ateta ...1...,. 


St. Andrews. 

Plymouth. 

•M 

* 

♦ M 

» 


« 

* 



• • 



♦ 

* 


* 

♦ 


M 

M 

* 

. . 

m 

• • 


• • 

« 

* * 

M 

♦ 

- ■ * 




* 


* 


♦ 




" 



♦ " 

■ ' ' 


-■ 

. . ^ 




' •• ' 



m ^ j Heligoland. 




Hy droids of 8 l Andrews Bay. 
Thecaphoea (continued). 


VI. Haileciidjs. 

Haloikema Lankesterii 
Halecium halednum . . 
muiicatum 


• labrosum 
■ tenelluni 



Vn. SebtuiiArudjes. 
Sertularella polyzonias . . 


Dipbiaaia pmaster 
— " roMwsea . , • . 

tamarisca . . 

— attenuata . . 


oDeFCulata 


abienna 


cupressma . . . 

Hydrallmania falcata 
Tnoiaria articulata . 
— tbiiifl. 



Vni. IPlumtoabih)^. 

Anteimularia antenaina 

ramosa 

, Aglaopbenia tabuHfexa 

; Auma 

l — - mynopbylbim 

Plumalana ^utescens 

Oatharioa 

setac^ 

similis 

edhimilata 

. "pimiata 


« indicates tihe presence of the Hydroid. 

M f, Medusa. 

* M ,, both Hydroid and Medusa. 
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Noticeable Features of Hydroids and the corresponding 
Medusce, 

1. Comparative abundance of Thecaphora and poverty of 
Athecata, possibly owing in part to insuflSicient search for the 
latter. 

2. The appearance in considerable numbers of Hybocodon 
in May and Euphysa in August. Steenstrupia may yet be 
found if searched for at sufficient depths ; I netted it in great 
numbers in Sullom Voe, Shetland, after a westerly gale had 
stirred up the bottom ; Ihe second day I obtained a few as 
the mass were settling down, and after that I got no more. 

3. The singularly interesting and beautiful budding forms 
— Hybocodon^ with its heavy group of buds round the ten- 
tacle-bulb; Bathleea^ budding round the short thick manu- 
brium within the subumbrella ; and the ^aceful Oodonium 
gemmiferum (August), with the buds spirmly arranged round 
the long^ manubrium mainly outside the umbrella. That 
figured in Forbes’s Monograph is a young form evidently 
recently detached. The adult resembles in the length of the 
manubrium and other details Haeckel’s Sarsia siphonophora. 

The very occasional appearance,' often entire absence for 
the season, of Biphonophora perhaps merits incidental 
mention. 


XXXIX . — Natural History Notes from EM* Indian Marine 
Burney Steamer ^ Investigator^ Command^ O. Oldhim^ 
S.N . — Series 11., No. 20. Report upon some MoUusca 
dre^ed in the Arabian Bea during the Season 1894-^. 
By Ebgae a. Smith. 

With the exception of the Amussium andamanicmny all the 
species quoted in this paper are from comparatively shallow 
water, and consequently have not that special interest which 
is atfcft^hed to deep-water forms. It is proposed to give 
figures of the new species in a subsequent communication. 

. Pleurotoma marmorata^ Lamarck. _ 

Eem-tAima marmore^ Laank*, Beeve^ Conch. Icon. fig. 21 ; Hiener, 
Icon. jCoq. Viv. Mi vi. fig. 1 ; Weinkauf^ Conch -Cab. ed. 2, pi. iii. 

, fig^ 4 f T^on, li&n. Conch, rol. vi. pi. ih fig8..16, 16s. 

J«n.a=;P, hasttdOf Beeve, ait, fig. 1^. 

iBoS. Eed S^^ Indian Ocean to Polynesia; lat 20® 37' 15'' 
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N., long. 69° 24' 20" E., Arabian Sea, off Gujerat, in 
fathoms {^Investigator^), 

These specimens differ from what may be regarded as the 
typical form in having the periphery of the whorls marked 
with a double instead of a simple acute keek 

Nassa psevdocdncinna. 

Testa elongato-pyramidalis, turrita, albida, subpellucida, fasdis 
tribus dilute rufis supra anfractum ultdmum picta ; anfraotus 8, 
convesi, supremi quatuor Iseves, in medio carinati, cseteri costas 
numerosis arcuatis sulco infra suturam bisectis instruoti, in inter- 
stitiis spiraliter sulcati, ultimns prope basin costis plus minus 
nodosis ; apertura irregulariter subovalis, longit. totius ^ vix 
sequans ; labrum ad marginem acntum intus paulo incrassatum, 
tuberculis eirciter 9 munitum, extus leviter varicosum; colu- 
mella arcuata, callo tenui circumscripto induta, tuberculo minuto 
supeme instructa ; canalis anterior latus, obliquus, brevissimus, 
recurvus. 

Longit. 15 millim., diam. 8 ; apertura 7 longa, 4 latn. 

Hal. Lat. 21° 30' 15" N., long. 68° 06" 45' E., Arabian 
Sea. off Gujerat, in 82 fathoms. 

Jv. con^nnaj Powis, appears to be the nearest ally of this 
species. It is, however, larger, has ten less convex whorls, 
tne body-whorl is more contracted at the base, the basal canal 
is narrower, the outer lip more strongly vaiixed. In con- 
cinna the tlnee brown bands extend over the varix, whereas 
in the present species they stop short of it, so that it has a 
pallid look. The thickening within the lip is faintly yellowish 
and slightly removed from the acute edge. 

In describing N. turrifera (Ann. & Mag. Nat. Hist. 1895, 
vol. xvi. p. 5) I regret having overlooked N, hahylonia of 
Watson, which is quite identi^, and was obtains in 375 
fathoms off the Philippine Islands. 

Disiortriw cancellina (Roissy) , var. 

Triton caneeUinus (Bolsay), Beeye, Conch. Icon. ep. 45; Eobelt, 
Ooncli.-Cab: ed. 2, p. 200, pL Itii. figs- 5, 6 ; Eaener, Icon. Coq. V^iv, 
p. 21, pi. xiv. fig. 1 ; Ti^n, Man. Conch, vol. iii. p. 85, pi, xvii. 
fig. 1/5 ^ Kiener, Icon. uoq. Viv, pLxiv. fig. 1 (as T. cUxihristum^ 

Jffab. Philippines, China, Ceylon. 

Var. ridem, 

Triton ridens, Beeve, I. c. fig. 46; Tryon, pL xvii.. fig, 177;, Kobelt, 
pi. IviiL fig. 4. 

Hob* Philippines. 
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Var. decipiens, 

TrUm decipiens. Reeve, fig. 102 ; Txyon, pL xvii. fig. 178 ; Kobelt, 
pi. Ixvii. fig. 7. 

Hah. Philippines {Reeve ) ; lat. 21° SO' 15" N., long. 
68° 06' 45" E., Arabian Sea, oflF Gujerat, in *82 fathoms 
Q Investigator ’) . 

The specimens obtained by the ^ Investigator ’ more closely 
resemble the last variety than any other. The colour of the 
outer lip and the columellar callus is the same. The form of 
the aperture is quite similar, but there is only a single parietal 
tubercle instead of three or four, as usual in this variety. 
They are clothed with a hairy epidermis, the hairs being 
placed in longitudinal rows upon the ridges. In the inter- 
stices the epidermis is minutely reticulated and setose, and 
the general appearance is fibrous. The embryonic shell 
consists of three smooth, convex, glossy whorls, and the 
normal volutions have a more regular convex and less dis- 
torted aspect than in Eeeve’s type. 

Triton constrictue of Reeve is considered synonymous with 
this species by Tryon, who remarks that it, together with 
Tn riame and T. dedpims^ have no claim to rank even as 
varieties.” Although in general conformation T. oonstrictus 
resembles the other forms mentioned, I consider that its great 
Solidity, .the much more distorted spire, coarser sculpture, and 
heavy labrttm are suflSbient to separate it specifically. The 
ge^apHcaX (juite different. "With regard to 

the generic name to be applied to this group of ‘^ Tritons,” 
there appears to be some divergence of opinion. Casting 
aside the uncharacfeerized Boltenian catalogue-name of 
foraw), the most available appears to be Distortrico of Link 
(1805). 

Gapulus irregularis, 

pil^omiis, apice postioe vaide recurrato, sordide albida, 
paUido-ruforadiatam obscure picta, lamellis irregtdanbus concen- 
; tnciBunduktis instructa; ar^ctus 3, apicales duo (nucleus) 

, 'globo^ ]«v^; -forma api^urm xrregtdaris, vel, rotundata, vel 
^dongata, etc. i superficies interna albida, plus minus rufb tincta, 
/ ; peristoma ahtice ^ue, postice into incrassatum. 

i^am. meg. I5| mfUim.^ miii. 12 ; alt. 8. 

: Hah. Lat 20° 87' 16'" N., long. 69° 24' 20" E., Arabian 
^, afif:6igeint/in' 4^ . . . 

. Like Genius Ssauaj Smithy this species has no radiating 
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sculpture. In general form it recalls some ezamples of the 
West-Indian Hipponyx antiqmtus (L.). The apex is so 
much recurved as to pass the posterior margin of the aperture. 

CrasmteUa tndiea. 

Testa valde insequilateialis, crassiuscula, antioe rotundata, postioe 
subquadrata, costis conoentriois orassiusoulis nnmerosis utrinque 
attenuatis instructa, albida, epidermide hand nitida, lutescente 
induta ; mai^o dorsi antious v^de descendens, conoavus, posMeus 
longior, minus obliquus, rectus; umbones prominentes, longe 
antemediani, incurvati, vix contigui, acuti ; lunula oordata pro- 
funda exoavata, lineis incrementi tennibns striata; area dorsi 
posiica exoavata, lanceolata; pagina interna alba vel cseruleo- 
alba ; cicatrices parvse, subprofundse, subffiquales ; margo valva- 
mm inferior intus tenniter denticulatus ; cardo nonnalis, dentibus 
principaUbus striatis. 

Longit. 28 millim., alt. 24, diam. 17^. 

Hcib. Lat. 21" 30' 15" N., long. 68° 05' 45^' E., Arabian 
Sea, off Gujerat, 82 fathoms. 

Distinguished from allied species bj difference of form and 
costulation. The ribs near the posterior extremity are more 
or less obsolete or concealed by the periostracum. 

Amussium andamanicum, Smith. 

Amitssizm andamanicum, Smith, Ann. & Msg. Nat EHst 1894, 
voL mv. p. 172, pi. v. 13, 14. 

Hah. Lat. 15° 11' N., long. 72° 28' 45" E., Arabian Sea, 
west of Goa, in 931 fathoms. 

Two specimens from this locality are rather larger than the 
type from the Andaman Sea, being 43 millim. in length and 
51 high. The greater development of the concentric lamellm 
towards the lower margin of the left valve, as shown in the 
figure, appears to be characteristic of the species ; also the 
feebleness of the central radiating lira within the valves is 
maintained. The microscopic structure of the valves is 
different. The right valve is minutely punctate everywhere, 
and the fine concentric ridges towards the umbo are crossed 
by very short minute stria. The left valve, on the con- 
trary, may be described as smooth. The conspicuous differ- 
ence in the structure of the waives is best seen by means of 
traimmitted light. 
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BIBLIOaHAPHICAL NOTICE. 

A Manual for the Study of laseots. By Jomr Henry Comstooz, 
Professor of Entomology in Cornell University and in Leland 
Stanford Junior University ; and Anna Botspord Comstooe, Member 
of the Society of American Wood-Engravers. 8vo. Ithaca, N. T., 
1895. Pp. xii, 701. Coloured frontispiece, 5 plain plates, and 
Tvoodcuts. 

It is no longer possible, as when Eabricius published his ‘ Systema 
Bntomologiae ’ in 1775, to compress the descriptions of all the 
known insects of the world into a single volume ; nor is it possible 
to compress the results of all the best work on all the orders of 
insects into two moderate-sized volumes, as was still the case in 
1840, when. Westwood published his great work on the ‘ Modern 
Classification of Insects,’ a work stiU of the greatest value to ento- 
mologists, and which could never be superseded except by a whole 
library written by a very large syndicate of specialists. We have 
not even any later book dealing with British Entomology on the 
Hues of Westwood’s ‘Introduction,’ our books on general British 
Entomology being only popular works, chiefly of value to beginners. 

But in Sforth America they are more fortunate ; for Prof. Packard's 
‘Ouide to the Study of Insects,’ flrst published in 1869, deals with 
American insects as comprehensively, though somewhat more 
.popularly, than Westwood dealt with the insects of the world; 
and we are glad to add that the book has been fully appreciated, 
having run through mbre editions in a coihparatively short time than 
, perhaps any other entomological book ever published. And now 
Prof^Bor Comstock, already known to all entomologists by much 
valuable work' among which we may specially mention his writings 
on scale^insects (doccidm) and on the neuration of insects, has 
published a ‘Manual fox the Study of Insects,^ which,/though 
treating almost exclusivdLy of North-American insects, will yet be 
found indispensable to all students of entomology who study those 
groujps of insects which the author has discussed in adequate detail. 

^0 bock is handsomely got up, even as regards the ontside, being 
. bound in light grey, with silver lettering, and having a butterfly 
^ resting on a flower on the back and a sjnder’s web in tbe comer of 
ihehp]^ cover; The paper and print are very good; thqre is a 
colour firoutiapiece representing plants, butterflies, and beetles, 
and the book ia crowded with illustrations; including both woodcuts 
and plain pJafeBC . In fact it is almost too well got up, for it weighs 
twice as m:ubh as would be expected frmn its size, which cannot be 
, considered an advmtage in any book. 

, Atehough iSml tjdmstodt does the Cmstacea, Aradi^ 

: md^ and Myriapbda among the insects (the two latter are treated 
by ]^:Faekai^ as suMai^ bf Trc^eata), yet 

tbeyjteceiW abnef .mehtipn at; ^^ eommWeiUent of his volume, 
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the orders of Arachnida and the principal families of spiders being 
treated almost as fully as some of the smaller orders of insects. 

Turning now to the Insects, which form the chief subject of 
Prof, Comstock's work, we‘ find that he divides them into nineteen 
orders, instead of the seven into which they are frequently com- 
pressed by European entomologists, although Westwood, in 1840, 
admitted thirteen, exclusive of Thysanura and Parasita (=Ano- 
plura and Mallophaga), which he did not regard as true insects. 
Prof. Packard, however, admits only eight, including the Thysanura. 
Prof. Comstock’s nineteen orders are as follows: — ^Thysanura, 
Ephemerida, Odonata, Plecoptera, Isoptera, Corrodentia, MaUophaga, 
Euplexoptera, Orthoptera, Physopoda, Hemiptera,lTeuroptera,Meco- 
ptera, Trichoptera, Lepidoptera, Diptera, Siphonaptera, Coleoptera, 
Hymenoptera. Of these the following names are in less general use 
than the others : — Plecoptera (Perlid©), Isoptera (Termites), Corro- 
dentia (Psocid©), Physopoda (Thrips), Mecoptera (Panorpidm and 
Bittacidae), and Siphonaptera (Pulioid©). The Neuroptera (which 
name we should prefer to retain for the Odonata) include the 
families Mantispid©, Eaphidiid©, Sialid©, Coniopterygid©, Myrme- 
leonid©, Hemerobiid©, and Chrysopid©. Two or three of the old 
orders admitted by Westwood disappear as orders ; thus, the Hemi- 
ptera are divided into three suborders— Heteroptera, Parasita 
(Pediculid©), and Bfomoptera — and the Strepsiptera are treated as 
a family of Coleoptera, as by most recent authors. 

Several of these orders are treated very briefly indeed ; thus, only 
four pages are given to the Odonata, or Dragondies, which are said 
to form “ only a single family." Considering that the Khynohophora, 
or Weevils, are treated as a suborder of Coleoptera (though far less 
anomalous than some of the aberrant Heteromera, the Meloid© for 
example), it is strange to see a group of nearly 2000 known species, 
and containing three main fanulies as distinct as the Libellulid©, 
.ZBschnid©, and Agrionid©, dismissed with even less notice than is 
given to the compact little order of the Siphonaptera or Fleas, and 
with scarcely an observation of the slightest sdentifie, or -even 
popnlar, value. In Prof, Packard’s work, which we suppose has 
served as the model of Prof. Comstock's, the Odonata are much 
more fully dealt with, although still inadequately. 

It must be allowed that it would be unfair to expect the writer 
of a general work like this to make it equally complete in every 
group ; hut it is difficult to account for such a scant notice of such 
an important group as the Odonata. .On the other hand, most of 
the larger orders are treated of as elaborately as the character of Ihe 
work and the available space will allow, no less than 222 pages 
being allotted to the Lepidoptera alone. 

IMSmy figures are given of wing-neuration in all the orders, bub 
more especially in the Lepidoptera, which, as is well known, 
Prof. Comstock proposes to divide into two suborders, l^ha first 
suborder is the Jugat©, or Lepidoptera with similar neuration to the 
fore and hind wings, and with a small lobe projeoting from the 
base of the fore wings beneath the costal margin of the hind wing. 
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This structure is called the jugum, or yoke, and is found only in 
the Hepialidse and Micropterygidse. The Frenatse form the second 
suborder, and include the other families of Lepidoptera, in which 
the fore and hind wings have different neuration and are connected 
by a ff’enulum, a bristle, or bundle of bristles, or by its substitute, 
a large humeral angle of the hind wing. But it will require a more 
extensive examination of the neuration of exotic Lepidoptera before 
we can determine the exact value of these characters, which appear 
hardly sufficient by themselves to justify the division of the Lepido- 
ptera into two main groups. 

N^otwithstanding the importance attached by the author to the 
neuration of insects and to the desirability of establishing a uniform 
system of nomenclature for the wing-veins, which he bases largely 
on the system adopted by Eedtenbacher, he is content to refer for 
details to his essay on evolution and taxonomy. This, we think, is 
a great mistake. He has adopted an elaborate system of notation 
by Eoman numerals, and expresses his opinion that veins iv. and vi. 
do not exist in the Lepidoptera, Diptera, and Hymenoptera *, yet he 
gives no illustration of a typical wing, nor what would have been of 
almost equal importance, a series of typical illustrations of wings of 
insects of various orders, illustrating his ideas of the homologies of 
the win^veins. There are, indeed, a great number of illustrations 
of the wings of insects, but, so far as we have noticed, all those in 
which the wing-veins are numbered belong to the very orders in 
which the typical neuration is stated by Prof. Comstock to be 
defective. Are we to infer that his system breaks down when 
applied to orders with a more oomplicated neuration? We do not 
think that special attention should have been oalled to a question 
like neuratipn without fuller explanations having been given in the 
book itsell ; it is not enough to refer to another. ? 

Prof. Comstock estimates the probable number of existing spe^es 
of animals at one million. We presume he must have been quoting 
some old estimate, in order to avoid startling his readers too much. 
At present there cannot be mnch less than half a million nominal 
spedes of insects alone on our lists ; and, allhough a certain propor- 
tion of these will undoubtedly prove to be synonyms, yet the most 
moderate recent computation of the actual number of existing species 
of insects fixes them at 2,000,000 ; and many of those entomologists 
^ho are best competent to form an opinion a^ee with Prof. Riley in 
regarding 10,000,000 as no exaggerated , estimate. And can it be 
ime that iihere are only three kto^ of true cdothes-moths in Korth 
America, and even these all common European pests? 

Prof. Comstockha^ howow, succeeded in packing an eqprmous 
smodnt pf inftarmatioh of all kinds into the moderate compass of 
Im book; nor would it be just to j^aas over the work of the aocom- 
pKdied lady, of whom her husband speaks as the Junior Author,” 
and whoi» sham in the book entitlea her to a place, beside her pred^ 
cesBo:^ who have done sb. much good work, alon^e or conjointly, and 
both mtk pen and pencil, ever since the dawn of entomology. It 
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is enough to mention Madame Merian, Miss Jermyh, Miss Catlow, 
Frau lienig, Mrs. W. F. E^by, and Miss Ormerod, the last of whom 
is still with us and by no means one of the lesser names among our 
English entomologists. 

Nearly all of the woodcuts have been engraved from nature by 

the Junior Author Although the chief work of the Junior 

Author has been with the pencil and graver, many parts of the book 
are from her pen.” So writes Prof. Comstock ; and the excellence 
of the work can speak for itself. All the illustrations, however, 
are not new, nor was it necessary or desirable that they should be. 
Thus, the illustrations of scale-insects are taken from one of 
Prof. Comstock’s reports on the subject ; and at p. 68 Lyonnet’s 
figures of the muscles of the larva of Cossus ligniperda (the Goat 
Moth) are reproduced, which we do not remember to have seen in 
any recent popular work on entomology. The woodcuts are 
numbered up to 757 ; but several of them are repeated twice, and, 
in one instance, even three times in different parts of the b^k, a 
proceeding which, though fer frnm indefensible, is yet fairly open 
to criticism. 

Much information about the habits of insects is scattered 
throi^h the book, and a great many typical American forms are 
\figured and fully described, especially among the I^epidoptera and 
the other orders which are most fully discussed. But, although 
we are folly in accord with the author as to the extent of the field 
of entomology and the desirability of original observation in any 
promising direction, yet we cannot quite agree with his conduding 
remarks ; — “ There is a large literature concerning the intelligence 
of bees ; but those who love to see rather than merely to think 
about interesting things will find keenest pleasure in intimate 
aisodations with these little communists.” Surely study and obser- 
vation must go hand-in-hand, or we shall merely repeat and, perhaps, 
misunderstand what others have often observed and probably mis- 
interpreted before us ; whereas, if we know what has already been 
done, we need waste no time in going over old ground, but proceed 
at once and intelligently to the study of points which still require 
verification or elucidation. 

We must now take our leave of a book which, though not perfect 
in all points (as what book is ?), is yet one of the most important 
general introductions to entomology which have come under our 
notice ; while, as regards most orders of insects, it will prove of 
great value, not only to those interested in entomology in general, 
but to specialists as well. We must not forget to add that there is 
a good index, as well as a table of contents. Few books are now 
published without the former; but, unfortunately, some recent 
authors seem to undervalue the importance of the latter. 
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PROCEEDIITGS OP LEAENED SOCIETIES. 

GEOLOGICAL SOCIETY. 

June 19, 1895. — ^Dr. Henry Woodward, P.E.S., 

President,* in &e Cliair. 

The following communication was read ; — 

^ On the Occurrence of Eadiolaria in Chalk/ By W. Hill, Esq., 
P,Gr.8., and A. J. Jukes-Browne, Esq., B.A., P.G.S. 

The Authors notice the rarity of records of Cretaceous Eadiolaria, 
and allude to those which have been made, including those by 
Eiist and Sollas. They have recently discovered spherical bodies 
resembling in form and general appearance certain calcihed and 
partially destroyed radiolarian tests from some of the Barbadian 
rocks ; microscopic examination of these has proved that many of 
them, at ^y rate, are Eadiolaria. They occur in the nodules of the 
lower beds of the Melbourn Jtock at Mdbourn, Eoyston, near 
Hitcbin, Leagrave near Luton, Pitstone and Tiing, Watlington, 
the Biehmond boring, the lower part of the ‘ Grit Bed ’ at Dover, 
Sutton Waldron and Burcombe (Dorset), and in a nodular chalk which 
may be considered as the equivalent of the Melbourn Eock from 
Bindon Cliffe, near Axmouth, Devon. Similar oi^anisms have recently 
been found in the Chalk Marl of Lincolnshire, Yorkshire, and Norfolk, 
but have not been noticed in any olher parts of the Chalk. It is 
su^ested that they occurred in many portions of the Chalk-ooze, 
but were usually rapidly and completdly dissolved, and contributed 
to that i^lution of 'Silica which furnished the substance of fUnt- 
nodtdes { and the Authors 'conclude that the preservation of traces 
of, the i^diolaria in the nodules of the Md^urh Eock m due to 
some ^pedaHy &,vou3Pable coudhti 

A d^crxptioU uf the changes undergone hy Barbadian Eadiolaria 
is ^ven to illustrate' the instability of radidlarian tests. Here aO. 
stages are traceable, from the perfeob siliceous test to a structureless, 
ball or disc filled with calcareous matter, or a mere patch of clear 
crystalline material. 

A description of forms recognized in the nodules of the Melbourn 
Eock m given. 


MISOELLANTEOUS. 

J^amso/Galeodesantrepidiia.' 

. I r . By E, 1. Pococm. , 

Os ftnd 76 of the July number of this Magadhe I fell into 

the error of thiuHhg that the name tn&qndus of Awdomn antedated 
that of tnirejndus of: Dufour^. As a mattmr of fact the latter was 
published in Ann. GdhJScL Phys. Bi^elles, iv. p. S70 (1^), and 
the former hot unjtfl some years latOA / Consequently C. Eoch^s 
name will sted for. the species I termed tTtirt^idas. ^ 
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On the Acrsea cynthius of Drury. By Abthto G. Btjtijbse, 
Ph.D., P.L.8., &o. 

In Drury’s ^ Illnstrations of Exotic Insects ^ (vol. iii. pL xxxvii. 
fig. 5) a butterfly is figured which has given great trouble to lepi- 
dopterists ; the older authors identified it correctly, and then by 
some means a totally distinct species became confounded with it, 
and has ever since borne the name. 

The true A. cynthius is undoubtedly an albino female of A. honasm 
of Eabricius. An example exactly agreeing with Drury’s figure 
was purchased by the Trustees at the sale of Milne’s collection, and 
may even be the type of Drury’s species Preface to my ‘ Cata- 
logue of Eabrician Diurnal Lepidoptera ’) ; indeed, the fact that it 
was entered in the Old Eegister as Drury’s species and as from 
Sierra Leone, combined with the fact that it closely agrees with the, 
original figure, seems to make this weE nigh a certainty. 

This point therefore being satisfactorily settled, it becomes 
necessary to give a name to the common yellow-banded species 
allied to A. which has hitherto wron^y home the name of 

A. cfynSiiu;s^ in the Museum collection sis w^ as iu all others, and 
has been well figured under that name by M. Charles Oberthiir 
(‘JEtudes d’Entomologie,’ xvii, pi. i. fig. 5, 1893). I think one 
Cannot do better than oaU it A, Olm^urii, as a sHght recognition 
of the services rendered to entomology by the numerous admirable 
coloured illustrations published by that lepidopterist. 


JSfoU on the Protoplasmic Connesmn of Lasso-Ms in Physalia. 

By Sbitaro Goto. 

In view of the facts that have been brought out on the subject, 
there are, as it seems to me, three possibilities in the mechanism by 
which the cnidoblasts are dischaiged. One is to suppose that the 
stimulation of the protoplasm of the lasso^cells by foreign bodies 
coming in contact with the cnidocil causes it, or, more accurately 
speaking, its muscular portion, to contract, and brings about the 
Recharge of the cnidoblast ; another is to suppose that the contact 
of the cnidocil 'mth foreign bodies is transmitted as a sensation to 
the ganglionic cells of the subepitheliai layer, and that from these 
cells a new impulse goes out to the lasso-cells, and oanses the latter 
to discharge. This, however, is regarded by von Lendenfeld (Zeitscbr. 
f. wiss. Zool. Bd. xxxviii. p. 386, ff ) as highly improbable. A third 
way is that the stimulation of the cnidocil be transmitted to the sub- 
epithelial ganglionic cells, and there converted into a reflex, which 
causes the discharge of lasso-cells. We may, however, suppose that 
the stimulation proceeds from the sensory cells instead of from the 
cnidocils. Considering the fact that a mere contact with inert 
foreign body, such as a grain of sand, does not bring about the 
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discharge of lasso-cells, it seems to me very probable that this last 
alternative is what takes place in the semure of prey. 

During my study of the gonophores of Physalia I had also occa- 
sion to make some histological observations, so far as the condition 
of my materials permitted. One of the most interesting of these is 
the protoplasmic connexion of the lasso-cells with each other. This 
I first observed in some siphons mounted in toto. In these four or 
five, or sometimes more, cells were distinctly seen to be connected 
with each other by means of protq)lasimc processes. These cells 
were generally arranged in a line parallel to the long axis of the 
siphon, and each cell was therefore bipolar. » In some of the cells, 
however, I have observed one or more lateral processes ; but whether 
these proceeded to other lasso-cells or to ganglionic cells I have not 
been able to make out. AH the lasso-cells that 1 have observed 
connected together were not yet fully developed ; some of them were 
still very young, but in others the vacuole, which afterwards becomes 
the capsule, had already attained a large size, and contained a horse- 
shoe-shaped deeply staining body, which is so characteristic of the 
lasso-cells in this species. I have tried to demonstrate the same 
connexion in the ripe lasso-oells, but hitherto I have not been 
successful. This I think can hardly be surprising when we consider 
bow reduced the cytoplasmic mantle of the capsules finally becomes, 
and how comparatively far they ^tand from each other, thus neoessi- 
Uting a conside^ble lengthening and consequent diminution in 
ihickriess of tiie protoplasmic processes. I have observed the same 
oonnexidn in ^tious of young siphons, al&ough, as is to be 
, r Imve in this case never seen more than two cells con- 

,ne^^^ tether. ;03ie or both of them, however, had usually a 
second wwss. * 

The ftfe already knovm,aff<ffd A sufficient due to the probable 
mechanitiQtt^ by wmch a large number of lasso-cells are discharged 
simultaneo^y for, the connexion of the gan^onic cells with each 
, other as. wdl as with the lasscHceUs being prov^, we have only to 
assume the transmission of impulse from one gauglionio cell to 
another, in otderthat a simtdtaneoxijs disehai^e bf numerous lasso- 
cells should take place. But the observation above recorded requires 
a' certain modification of our conception of the matter, in that it 
does not necessitate us to assume the connexion of every lasso-oel} 
with, a ganglionic ceU. It perhaps justifies us in supposing that 
connexion among lasso-cells subsists to the last, 
and, {bashes the passage for dizeottransmissionof iffiptdse 
, fromAne cell to another; whether this impulse bemiginally supplied 
; ' in' one or the other of the ways above mentioned. Further obser- 
„ vation wffl, ^^ha^ bring to light a dmfc connexion of lasscHcells 
hi btimr Sapkim UniDerHiy Gireulare^ vol. xiv, 

nb. 11&, 8pv ' ’ , , ’ ^ 
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XIa. — Notes on the Madreporarian Genus Aatrasopora, as 
represented hy the Specimens in the British Museum {Natural 
History), Bj H. M, BERNARD, M.A. Cantab., F.L.S., 
F.Z.S. 

[Plate XIV.] 

The genus Astrceopora was founded by de Blainville in 1830* 
to contain specimens selected from Lamarck’s genus Astrcea, 
In working over the same ground again for the publication 
(in 1836) of his ^ Manuel d’Actinologie ’ de Blainville trans- 
ferred one of his species of Astrceopora to bis genus Gemmipora 
{Turhinaria) . This apparently suggested to him the possible 
close affinity between the two genera. Danaf accepted this 
affinity, but with a note of interrogation j he evidently took 
it on authority, and in spite of its inconsistency with his 
principles of classification according to the methods of budding. 
The budding of Gemmipora he described as inferior, a 
description which could not certainly apply to that of Astrceo* 
poTa\ hence his hesitation, No such grounds for hesitation 
existed in the system of Milne-Edwards and Haime, and the 
two genera were definiteljr classed together by these authors 
in a subfamily Turbinariinsa, first in 1861 and then by 
Milne^Edwards in the third volume of ^ Les Ooralliaires.’ 
This classification has persisted ever since, being accepted by 

• Diet; des Sciences Natuidles, t. li. p. 348. 

t ‘Zoopkytes,’ p. 113. 

X Les Polyp, fbss. d. Terr, palseozoiques, p. 141. 

Atm, <b N, Hist, Ser. 6. Vol, xvi. 
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Martin Duncan * in his revision of Milne-Edwards’s system 
in 1884. 

This definite association of Astrmopora with Turhinaria as 
memhers of the same subfamily led to the recomition of an 
important generic distinction. Turhinaria was distinguished 
from Astrmopora by its well-developed columella. This led 
again to the transference of another of de Blainville’s Astrseo- 
porans to the Turbinarians | Astrmopora stellulata^ possessing 
a columella, became Turhinaria stellulata^ and has since been 
looked upon as a transition form connecting the two genera. 
My own study of the specimens of the two genera contained in 
the British Museum collection has led me to the conclusion 
t^iat there is no close aflSnity between them. They are inde- 
pendent developments of coenenchymatous corals, their respec- 
tive specializations being too distinct to be deducible one from 
the other. 

I desire again to tender my sincerest thanks to Dr. Giinther, 
E.B**S*j the Keeper of the Zoological Department of the 
Museum, for the kindly* interest he has taken in my work, and 
to Professor Bell for his readiness to assist me in every way. 

Theie are thirty specimens of Astrmcmora in the National 
CoUection, this small number being probably indicative of the 
raiity of tihe genus. In his recent visit to the west coast of 
Ausfralia, Mr,, Savilie Kent only succeeded in obtaining a 
single Specimen; Tliese thirty specimens fall into fourteen 
groups, . Bufficienbly distinot to rank as species. The number 
of sp^es hitherto recorded is only five ; hence ihere are at 
least, nine ney species rejnresented in collection. 

Three. of the five recorded species were establish^ by 
liamarck. His, descriptions are yery short and inaiieq^aate, 
and their identification is at once difficult ,and uncertain. Of 
the other two recorded species the single (type) specimen of 
one {A. empansa, Briiggemannt) was fortunately in the 
collection, and four figures of the other {A.^pfunda^ YerHlI) 
am.^enhy Dmia $ in the Atlas to his 'Zoophytes ^ under 
the Side cf 4- Lamarck. 

Acpepting Lamarck’s suggestion that two of his species^ 
A. pulvinaria — might; Ite different, 
^wths of '&e SEume, the established species w^e reduced to 
four, and the thirty ^^ecimens belonging to the Musettm were 
ul^mately arranged into fourteen species, ten of whitsh stc new. 

,* ' of & vdi.' sviii. (1885). 

j plate ma. figs. ^ 8 e. ; , ^ 
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Earliest known Stage. — youngest (solony discovered (on 
the dead portion of a larger specimen*) is a minute plate- 
like growth of coenenchymatous reticulum, not quite 3 millim. 
in longest diameter. There is a central calicle (the parent 
calicle of the colony), readily distinguishable by its size, and 
an irregular ring of smaller (daughter) calicles. The whole 
is contained in a saucer-like epitheca, with edges bent up all 
round free of the substratum. The colony has apparently 
grown unsymmetrically ; instead of being a complete circle, 
the corallum has spread out symmetrically only on one side 
of the parent calicle, as shown in the figure (PL XIV. fig. 1) - 
There are two cycles of septa, the first being conspicuous. 
The daughter calicles develop in the coenenchyma, and one (a) 
is seen at the extreme edge of the colony, part of its wall being 
formed by the epitheca. There is no connexion between the 
calicles other than the canal-system of the ccenenchyma. 
The typical structure of the ccenenchyma is not visible at 
this stage ; it can only be detected in the larger specimens. 

Eater Developments. — Comparison of adult specimens 
showed that there are at least three fairly distinct methods of 

S rowth, according to which such an initial colony as that just 
escribed may develop further. I have therefore divided the 
genus primarily according to the methods of growth. 

First Method of Growth: Explanate. — The corallum ex- 
pands chiefly laterally, the growth in thickness being slow 
and irregular. The epitheca continues to grow and to support 
the edge of the corallum. The most perfect example of this 
is Briiggemaim’s species Astrceopora expansa-^^ which is 
purely explanate, the thin expanding edges rising freely but 
gradually from the substratum, accompanied and supported 
by a well-developed concentrically wrinkled epitheca; ,The 
calicles are far apart and for some distance from the edge 
appear, on being held up against the light, to penetrate right 
down to the epitheca. 

Another but less perfect example is Lamarck’s myriopJi’' 
ihahntt^ which forms large plates ; these, when young, may 
be thin and flat, but when nld - become irregular and humpy, 
ultimately forming great mounds as successive growths creep 
oyer their uneven predecessors. There is in the collection a 
good series showing these changes; but for the presence of 
tihe intermediate growths the mdest and youngest specimens 
would almost certainly be classed as distinct species. 

In this and other explanate forms the relation between the 
epitheca and the expanding edges is of considerable interest. 

♦ The registered number of which is 91.3.6.34. 
f Ann. dc Mag. Nat. Hist. (4) voL xix. p. 416. 

20 * 
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Where the epitheca follows the growing edge closely, the 
latter tends to grow upwards free of the substratum, but where 
the epitheca lags behind the growing edge, the latter tends 
either to droop, which is the more usual, or (A, myriophthalma) 
to send down long pendent and twisted calicular tubes, which 
are gradually enveloped and closed by the advancing epi- 
theca. It is obvious that this explanate gi'owth may merely 
creep over the substratum as a simple incrusting corallum. 

I have distinguished in all five explanate species, three of 
which are new. 

Second Method of Growth : PwZijtnafe.— The growth is in 
this case chiefly in thickness. The calicles grow rapidly in 
length, tabulsB being developed at intervals, as is the case in 
the^ lengthening calicles of glomerate Turbinarians. New 
calicles appear for a time at the expanding edges of the 
corallum, and others between the lengthening calicles as they 
diverge (fig. 2). In time the lower portions of the stock die, 
and no new calicles are added round the edge of the original 
epitheca {d). The living top, on the other hand, goes on 
expanding by the continued divergence of the calicles and the 
addition of new ones between the old. This uppermost living 
layer tends to hang down over the old dead portions, in which 
case a new (secondary) epitheca (e^') appears, restraining the 
downward growth of the edges. As layer succeeds layer, 
enprmous top-heavy bolster- or cushion-shaped masses are 
produced. The; to^-heaviness is obviously due to the fact 
that fhe early death of the lower portions limits the size of 
the base. 

Sooner or later such masses bteak .off and roll over. The 
living layer will then be confined to the uppermost portion of 
the overturned stock, on which it soon mrms anotner great 
top-heavy mass (See fig. 3, in which a, is the original upper 
surface of an overturned stock) 

Among the specimens in the collection are several showing 
this method of growth. There is a complete series - from 
Tongatabu, which I have named A. Listen, after Mr. X J. 
Lkter, who generously presented , them to the Museum, 
;3 repesents the largest specimen, forming a gr^t mush-r 
reom-Kte Biass 7 inches in diameter. 

Many of the other specimens which I a^bute to this 
method of growth are unfortunately only fragments. All 
these fragments, however, show enormously long calicles 
^ith tahuki, end^ ftprther, the living ends of the calicles bend 
outw^de and.yform at the edge an overhanging margin such 
as that shown in tk diagram fig.'?. , These growths are 
thus obviously not ^lana^ nor are they globular. As far 
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as it is possible to judge from a fragment, everything points 
to their growth being of the type described. 

I have arranged five new species under this division. The 
only specimen previously named is one of Dr. Klunzinger’s 
myriophihalma ’’ from Koseir. It is unfortunately only 
a fragment, but it shows all the features just mentioned and 
has an overhanging edge. It could hardly, therefore, belong 
to the explanate forms. In Dr. Klunzinger’s original descrip- 
tion* we read of the coral as being incrusting, 1^ centim. 
thick ; but the greater number of the specimens gathered were 
massive, 6-8 centim., with incrusting edges.” This at first 
sight looks as if the same species may adopt either the ex- 

E lanate or the pulvinate type of growth. This assumption is, 
owever, not necessary ; overturned blocks are grown over by 
the living laver in such a way as entirely to justify the term 
‘incrusting,” On the whole, therefore, Dr. Klunzinger’s 
description is quite consistent 'with the interpretation of the 
species here given. Besides, I was compelled to give 
Dr. Klunzinger’s specimen another name, having identified 
several large, flat, humpy specimens as the trck^myriophikalma 
of liamardc. The new name, “A. Ekrenbergi^^^ is based 
upon Dr. Klunzinger’s discovery that his specimens are 
specifically identical with Ehrenberg’s {Madrepora) Pkyllo- 
para sphcerostoma et leptostoma f. 

The name “ pulvinate,” or cushion-shaped, given to this 
type of growth was suggested by Lamarck’s species “ pulvi^ 
fiunu,” which, being only a different growth of A, myrio- 
phthalma^ does not really belong here ; but having once 
temporarily arranged it under this heading, I felt at liberty 
to retain the name for this division, especially as the species 
“pwZumaraa,” being suppressed, could lead to no confusion. 

Third Method of Growth: Globular, — This form appears 
to be due to the great lengthening of thecalicles, accompanied 
by the rolling of the cbenenchymatous skeleton over the edge 
of the epitiheca. The earliest stages I have unfortunatdy not 
seen; but examination of the available specimens leaves little 
doubt that this is what r^ly takes place. The globes thus 
formed often appear to be free, and may have started on a 
projection or loose portion of the substratum. New layers 
cover the old, so tnat the mass is in time composed of a 
system of concentric shells, the upper one alone living (fig. 4). 
As in the glomerate Turbinarians, each new growth seems to 
start from the summit of the globe and to creep down all 

* *IHe Korallenthiere des rotiieii Meeres/ Th. ii. p. 63 (1879). 
t ‘Beitrage zur Keuntniss <L KoraUentMeie des rothen Meeies,’ 1836, 
p. 114. . „ 
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Tound. The advancing edge is generally restrained by an 
epitheca, whicli may form a regular nocket-like fold, even 
covenng up the calicles. The coenencnyma may, however, 
roll over this fold and continue to descend (figs. 4 and 5 a). 

These balls are sometimes overturned, in which case what 
was the former under-surface is grown over; Lamarck 
describes his specimen of A, puncttfera as being like a cannon- 
ball without any scar of attachment. The single specimen 
in the National Collection, jv-hich I have identified with 
Lamarck’s species, shows that the innermost ball (1) round 
which the recent growths have crept had been rolled over 

The difiSculty of ascertaining the exact method of develop- 
ment of the globular growth is increased by the fact that the 
dead coral of the older central portions is very often hollowed 
out by boring mollusks. There is, however, in the collection 
a young specimen (too young to name) closely investing a 
dead and corroded fragment of some branched coral. This 
may perhaps be the nucleus of a globular form. 

There are, again, other single specimens which appear as 
if they might belong as well to the pulvinate as to the 
globufm: growth ; without further material their true position 
can only be j^essed.^ While the pulvinate method of growth 
is quite distinct from the globular, it is possible that there is 
anoth^ fonn^f g^wth. connecting the two. 

I , : There w^re;in:all .four diffe^nt specief showing this method 
of growth j of v^hich two aremew *^ . , 

.. Calicles *— calicles are chiefly i^tnai’kable for their 
great depth and for^ the feeble development of the septa, which 
' may be praent in as many as three cycles. The pimhries 
alone project towards the centre as thin lamellss, and generally 
only far down in the fossa. , The third cycle seldom consists 
of more th^ fine ridges at the margin, extending hut a short 
way down the fossa. 

As in the glomerate Turbinarians, the calicles form tabulae 
when, in the pulvinate method of growth, they have to 
lengthen, ^ 

The chief characters of taxonomic value presented, by the 
calicles ,are their average size, their distance from one another, 
the fine structure of their margins, and, when protuberant, 
the character the protuberance— hemispherical, conical, or 
papiliifortn. , * ‘ 

. . ♦ Martin Bunte (Mam. GeoL Survey India,, ser. riv. p. 99, pL xxv. 
fe. ^ has desanbed a fossil Astrseoporan Sind, A, kem^he&rica. 
The base wi»coveredwtth epifhe<» and, the <^ratotesslMdlo^ This 
appeam to have belonged to fluB type of g:rowth. ’ 
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The Gcenenchyma . — ^The moi^ characsteristic feature of the 
genus is afforded by the coenenchyma. It is constructed of 
two elements — the costae, which, instead of being lamellate, 
break up into long tapering echinulse (fig. 6). The echinulse 
all bend upwards and are united with one another by r^ular, 
nearly horizontal floors, for the support of which the echinulae 
act as pillars. These are thick near the polyp-cavities, but 
thin halfway between them. The synapticular floors are, at 
least in the uppermost layers, perforated by large round holes. 

The different appearances presented by flie coralla is largely 
due to the respective developments of these two elements. 
"When, as in cases of rapid growth in thickness, the costal 
elements are most developed, the surface is highly echinulate. 
The synapticular floors, on the other hand, are then often 
feebly developed. Again, in cases of explanate growth, the 
echinulse may be feebly developed and the horizontal floors 
strongly developed. Dana proposed to divide the genus into 
two ^oups (which might constitute different genera”) 
according to tl^ distinction. But no such division would be 
admissible ; the structure is essentially the same. 

^ Other variations in, the ccenendiyma are due to irregulari- 
ties in the growth of the two elements, so that the texture 
may here and there appear confusedly reticulate, or foliate, 
or (by the thickening and nodulation of the elements) 
granular. 


On the Relation of Astrseopora to Turbinaria. — In my 
recent paper in this Magazine* on the latter genus I 
suggested that it was possible that AstrcBopora represented 
a more primitive coenenchymatous coral than either Madre^ 
pora or Turhinaria, Mcdr^ora could perhaps be deduced 
from a simple incrusting form like Astrcecpora by the 
special growth and lateral budding of some of the coral- 
lites, while, again, Furiinarta might be deduced from Madre^ 
jgora by the further specializatiou of' this lateral budding. 
The following are the chief reasons which m^e me now 
think it higmy improbable that AstroBopara has any close 
affinity with Turbinaria:--^ 

(a) The epitheca in AstrcBopora persists and plays an 
im^rtant part in the development of the corallum. As we 
have seen, the earliest buds develop round the parent polyp 
contained within a common saucer-like epitheca. This 
epitheca follows and more or less supports the edges of the 
expanding corallum. 

, ♦ Ser. 6, vol. xv. June 1^6, p. 4S9. 
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When the corallum grows in thickness and the basal 
portions die, a secondary epitheca appears under the edges of 
the living layer as it creeps over the older dead poi^ions. In 
TurUnaria the earliest buds arise from the parent polyp 
above and free from the epitheca, which merely spreads out 
as a cementing substance beneath the expanding base or foot 
of the cup-shaped corallum. But here again also a secondary 
epitheca, which can have no connexion with the original 
epitheca, may develop under flat horizontally expanding 
leaves and under the edges of incrusting glomerate forms. 
The two genera, however, rise up so very differently from their 
respective epithecae that there are no grounds for attempting 
to deduce one from the other. 

(6) The coenenchyma in Astrceopora is far more highly 
specialized than it is in TurUnaria* 

(c) In Turhinaria the intracalicular portions of the septa 
are, as a rule, highly developed, uniting at the base of the 
fossa to form the conspicuous columella. The extracalicular 
portions show no special development, but merely form the 
coenenchyma connecting the polyps. In ABtrceopora the 
intracalicular portions of the septa are very feebly developed, 
only the first cycle even approaching the centre. As each 
polyp advances in ajge and length, the new cycles, second and 
djird, a^e less ancL less .developed. On the other hand, the 
extracalicular or portions of ^ the septa are highly 

specialized^ ibi^Uiing Jthe /c^ of the 

genus..^ ' ^ ; 

While both genera therefore are ccenenchymatous corals, i. e* 
in both the whole corallum whi^ rises freely above the epitheca 
is a product of the septa, and be related, we have no 
evidence to support such relationship ; indeed, they differ from 
one another as far almost as such corals could differ, from the 
very outset of their les^ctive life-histories. 

Parasites and Commensal Annelids* — It is worth nbting 
that the Balanids which infest some of the highly echinulate 
A^rseonorans defend themselves from being overgrown by the 
coenenchyma by formidable series of spikes on &eir shells, 
which closely resemble in size the echinpJm thdr hosts. 
Tie . Balanids infesting the Turbinarians with their less 
echinulate coenenchyma are defended by a much less pro- 
hbrniccd arrangement of teeth. 

. There are sevbra,! records of commensal, Annelids whose 
calcmouetati^aie worke with the skeletal formations 
of coralsJ The most; remarkable c*me, perhaps^ is that of 
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HeUopora ccerulea''^^ in which the tubes of the Annelids 
are more numerous than the polyp-cavities, and must exercise 
a powerful influence on the growth of the corallum. 

^ Among the Astrseoporans I have found two cases. One is a 
single specimen {A, Kentty sp. n.) discovered by Mr, Saville 
Kent on the west coast of Australia, in which only a few 
tubes were present, and appeared somewhat to disturb the 
coral. The other (A. gracilis^ sp. n.) is from the Solomon 
Islands, and was discovered by Dr. Guppy. In this case the 
worm-tubes interlace with the long polyp-cavities, and open 
on the surface in great numbers, both coral and worm being 
apparently adapted to one another. The tubes are often pink, 
and even red, in colour, and much larger than those found 
in Helii^oray ca. | millim. in diameter, as compared with 
ca. J millim. 

EXPLANATION OF PLATE XIV. 

1. The youngest spedmen foimd, eoiisistmg of a ]^ent-poljp (jpc), 
with a group of daughter-polyps devdbped on one side, 

the whole coraUum contained in a saucer-like epitheca (e).. The 
daughter-polyp (a) is developing in contact with the epitheca, 
which forms part of its waJL 

Fiff. 2. Liagram to explain the pulvinate method of growth. The 
corallum rises from the original epitheca e*, the coraJIites 
lengthening greatly in tlie middle. As the lower parts die, the 
top expands as shown ; under the edge of the overhanging top 
a secondary epitheca, e^’y develops, and appears to restrain the 
downward flow. 

Fig, 3. Largest specimen, showing the pulvinate type of growth, deve- 
loped on the e<fee of a dead overturned previous grov^. a, 
the former top of the dead growth. 

Fig, 4. Diagram illustrating the globular method of growth. The original" 
youngest growth is hollowed out by boring mollusks. e\ the 
edges of the original epitheca; folds of second^ 

epitheca which Imve restrained the downw^ flow of the living 
layers. At a the living layer is beginning to roll over the 
epi^ecal f old. 

JFig, 5. Specimen of pmcUfera^ Lamarck,, showing four 

layers. The flrst (x) has been overturned; its corroded upper 
face is ^n in the pme of the paper ; at a the eoenenchyma is 
rolling over the epitheca. 

Fig, 6. Tjpical structure of the eoenenchyma (J6fom A, EhrenbergUy^ 
A, mgricphthaimay KLxmmig^ non Lamarck). The synap- 
ticular floors form nearly reguto tiers, supported by tapering 
costal echinulffi. 


* QT. Moseley, Phil. Trans, vol. divi. pt. 1, 1876, p. 96, and Saville 
Kent’s ' Great Barrier Beef,’ pp. 192-194 ; also, for the case of Myc^iutn 
frugUty ef, Fewkes, ^ American Naturalist,^ vol. xvii. p. 696 (18^). 
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XLI . — The Life-history and Growth-rate of the Lesser 8and^ 
Eel (Ammodytes tobianus). By Arthur T. Masterman, 
B.A. (Cantab.), Assistant Professor of Zoology, St. Andrews 
University. 

Since I have had my attention turned to the subject of the 
growth of fishes Professor McIntosh has kindly handed oyer 
to me for examination a unique and very complete collection 
of the lesser sand-eel. Almost every size and stage is repre- 
sented, from the embryo to the adult, and in many c^es in 
such abundance as to give valuable data upon the subject at 
hand. In the ‘Twelfth Annual Scottish Fishery Board 
Eeport ’ there appeared a table which purported to set forth 
the sizes of this collection, and I had hoped to avail myself of 
this j but an inspection led one to detect so manjr inaccuracies 
and wide approximations that the table is practically useless 
as a record of facts *. I have therefore gone through the 
whole collection except one bottle (labenea April 18, 18911 , 
’Which was kindly worked through by my friend Mr. H. (i. 
Williamson, M. A.> B.Sc., a certain proportion being measured 
and the rest counted- 

' ; Without inquiring in too, much detail into any reasons for 
iniwjcumcy ,of liullarton’s table, we must mention that the 

HarcE ^bottom-net series, 

, ^ ** f tbelbiipb4®u ^ ^ Lesser Sand-rBeV by J. H, 

; W® uwy one, instaace from, this paper to show to what 

of work our rexua^ka :t^er (p» 817). The same spedmens are 
^ eateed 'twice ‘ 


Date of captum. 

No. of Specimens. 

XiSngth iomilliiTiB/ 

May 1 ........ 

1 

10 


6 . 

9 


33 

8 


63 

7 


39 

6 


IS 

6 


4 

4 

Hay 4 

1 

10 
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9 


33 

, 8 


, 58 

•7 

i ' 

39 

6 


13 

-6 


4 

' 4; '■ 
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which axe so largely in excess of mine in length, are accounted 
for by the fact that there were included in the bottles a 
number of larval herrings, which he appears to have measured 
and added to his list of sand-eels ; and these, although recently 
hatched, are much longer than the older sand-eels occurring 
with them. Apart from the more attenuated form, the 
presence in some of the yolk-sac, the difference in pigmenta- 
tion and in the position of the arms, are points which at once 
distinguish the two forms. 

In my last paper upon the plaice * I dealt with a fish 
whose spawning-period is accurately known within fairly 
narrow limits, and therefore the base-line or starting-point of 
any growth- curve is also known. In this case, on the con- 
trary, there is a good deal of doubt concerning the spawning- 
period, and it is hoped with this series to form a growth- 
curve which may help to the determination of this difficult 
point. At the risk of redundancy it is well to recapitulate 
the views held by various, observers. 

, Couch t describes in accurate , and detailed language the 
spawning process of the sand-eel, and as the result of his 
observations gives the shortest days of the year as the 
spawning-period on the south coast. 

Thompson con-ohorates this observation, but also gives 
July as the spawning month in Ireland. DayJ finds the 
ovaries advanced in August and September, and MTntosh § 
finds the same condition in May and J une. Fulton § states 
that ripe specimens are caught in the end of June at Danbar. 
Fullarton \\ describes having met with spawning females in 

These divergent opinions by various observers can only be 
reconciled in one way, namely, by assuming that the lesser 
sand-eel has two spawning-periods, more or less confluent. 
It will be seen that the summer spawning-habit is proved by 
the observations of Thompson, McIntosh, Fulton, and FuUar- 
toh ; whilst the winter is proved by Couch and Thompson, 
and possibly by Day. The herring, -whose larval form 
resembles the sand-eel closely in habifs and general features, 
is known to have two spawming-periods, and we shall see 
below that on no other assumption can the facts with which 
we have to deal be explained. In Table I. are placed ^ the 

- » On Kate of Growth of tibe Plaice,*^ Thirteenth ATtTinft.1 Scott. 
Tidie:)^ Board Bepoit. 

t * Tiahes of the British Mauds,* voL iii. 

% * Brirish Fishes,’ vol. i. 

§ * ]S?mih S(5ott. Fishery Board E^ort.’ 

11 * Twelfth Scott. Fishery Board Eeport. 
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measured specimens, grouped according to the months ; and, 
without going further, it is evident that there is a series of 
larval sand-eels found in March and April, and another 
series, in lesser numbers, in the end of July and August. 
The enormous quantities of larvae which suddenly make their 
appearance in March at the sandy bottom some way from 
shore show a gradation in size, the smallest being 3’8 to 4 
millim. (in spirit) ; and, by the. presence of an oil-globule 
and traces of yolk, they must have just reached the end of the 
larval period. The period of hatching is in the summer about 
ten days, so that a period of incubation of three weeks would 
not be excessive for the mid- winter time (see my remarks on 
plaice). The larval period will also be considerably prolonged: 
For the summer larvae a more or less quiescent larval period 
of two weeks would not be abnormal from the analogy of other 
species, and this is p^robably understating the case. This will 
give us a larval period of four weeks in the winter at least, 
and therefore we may say that the larvae found in early 
March were probably spawned at the end of the year (incu- 
bation three weeks, larval period four or five weeks). This 
date would agree with the observations of Couch, quoted 
abbve^ on’the date of spawning. We know that the sand-eel 
lays its eggs fw the sand, and it would not be a great assump- 
tion to suppose that the newly-hatched larvas avail them- 
sely^s, of me protection afforded by their surroundings to 
J iem^ ih^the sand until, the yolk being nearly absorbed, they 
ctn^ge'frbin their concealment and su&enly appear in count- 
less numbers upon liie sandy bottom. There arc facts to 
hand which point to the conclusion that some young littoral 
pleuronectids (plaice. &C.) take refuge during the winter 
months by embedding themselves, in the sand. (On this 
point see also Petersen, * Eeport Danish Biol. Stat.,’ 1893.) 

Although there is a certain amount of hypothesis in this 
, ac^unt, yetit must be said that it agrees exactly with the 
facts at present known, and no other theory has yet ful- 
“gUed these conditions. Fullarton has put forward the 
suggestion that the little March larvae are from the previous 
, spawning: — Those captured in March, April, and . 

May may be considered as having been hatched, towards 
the; latter part of the previous spawning-period.^’ This 
assumption would require that these little, larysa with oil- 
glpbulesand^in some cases,traee8 of yolk, in^ny hot exceeding 
in size the just-hatched summer f<jnns,must beat least seven 
Baonths old, the first three of which, are the hottest and best 
groWing months of the ye^. \^This. difficulty is got over by 
assuming that the spawiiing^period extends from June till 
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October.” No proof whatever is given for this statement ; 
but an age of five months is assigned quite arbitrarilj to the 
March and Amdl larvsB, in the face of their very young ” 
characters, and from this it is supposed that the spawning- 
period must be assumed to last till October. The,” as he 
remarks, purely conjectural estimate ” of five months as the 
age of the larvae — although disagreeing with all the facts and 
quite a needless over-estimate — ^is taken as a proof of the 
second assumption : — The duration of the spawnii^-period 
.... may therefore be set down as from the end of June till 
October.” 

Following up the young forms of March and April, we 
find a complete transition in sizes, and the growing sand-eel 
may be traced from the bottom into the mid-water and to the 
surface. In Table II. the supposed quiescent period in the 
sand is represented by longitudinal shading, and the average 
duration of the bottom-residence is indicated by dotted lines : 
the passage through the mid- water is indicated by dots and 
lines, and the surface-habit by transverse lines. The two 
limiting lines of the curve are plotted from the limiting sizes 
which occur in the collection, set forth in Table I. u the 
upper line were exactly parallel to the lower, then the growth- 
rate of all the fish would be exactly equal — the fact that they 
are so closely parallel speaks strongly in favour of the theory 
put forward in a former paper (plaice) that the difference in 
size shown in hauls ” of larvae is due directly or indirectly 
to the prolonged spawning-period. The earlier- hatched 
forms, with a Sight superiority in competition, show a little 
faster growth, so that the lines diverge slightly. It will be 
observed by comparing Tables I. and IL that this March 
curve, up to some 56 millim., is not hypothetical except in 
a very slight degree, the points on the curve being plotted 
out in accordance with a great number of forms, only a few 
leading ones being indicated by crosses. The second and 
third year curves must be conjectural, but at any rate offer an 
explanation agreeing with the facts. 

Coming to the Jttiy forms, we have the same occurrence in 
few numbers of the small post-larval sand-eels, which, taken 
in conjunction with their absence in May and June, is strong 
evidence in favour of the occurrence of two spawning-periods^ 
In this case the first larvm occur in the third week of Jul^ 
md a larval period of two weeks, added to an incuba^. 
period of ten days, takes us back to a spawning-daj^^ 

, the^ latter part of June, which has already been ol 
by McIntosh and confirmed by Fulton (see. above^ 
only difficully one has to overcome is that there is 
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rent the enormous outburst of larvae in July or August which 
one finds in March. I think this is not insuperable. For a 
long time the eggs of the sand-eel defied all efforts at detec- 
tion and it was eventually shown that the female deposited 
them in the sand below tiae-mark, in water too shallow for 
the ordinaiy trawling-operations. These observations were 
made during the J une spawning-period, and it is more than 
probable that the July and August swarms of young forms 
remain in the shallow water upon the sand, after they have 
completed their larval period. Our laboratory attendant, 
A. Brown, who has an intelligent knowledge of the fauna of 
the Bay, tells me that in the July series the closer inshore 
one works the more abundant are the little sand-eels, whereas 
in the March series one finds the greatest number some | to 
1 mile seawards. 

These facts probably find their explanation in the different 
conditions of existence in the two periods of the year. In 
the calm summer months the eggs can be laid without risk 
in the sand of the shallows, where a high temperature favours 
the development, whereas in the winter months the eggs, 
laid by the parent in the sand of the deeper water, avoid all 
- risk from storms or great reduction of temperature. It may 
ihecdfore be a simple case of the adaptation of an animal, 
by its instincts, to its changed surroundings. We may 
th^ same Hnd.of phenomena in allied species, in which 
' those' sj^wning earlier in the year have a spawning- place 
‘ further out to sea and those spawning late a spawning-place 
much nearer; inshore, e. g, cod, haddock, and whiting. (See 
sdsp ^Eleventh Fish^y Beport,’ Eeport on Pelagic Eggs.”) 
Buring July and Augusta few forms are found at the bottom 
seawards, and they probably join the March series later in 
the surface-water away but in the; offshore-water. 

The July series is shown in Table II. More observations 
are required to corroborate the course of the lines; it is 
assumed that they follow much the course of the March 
series. 

\ , We must here mention, the surface-stage in the March 
{ series. ' ,■ 

The young sand-eels in May are found in the surface-water 
in millions.; There are before me four jars of these May 
qst-larval forms, "taken 15 miles off Aferdeen^ .Montrose, 
. i Stonehavem, and their number may be estimated at 
\tSO,O0O., 0 ^ 

. . Ns the young sand-eel forms a veiy important supply of 

\8ee Prcd ^ 
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food to other fishes, both in its early post-larval stage, when 
it covers the sandy shallows with innumerable hosts, and 
later, in the surface-water, before assuming the adult habit. 

As regards the actual rate of growth of the sand-eel, it is 
obvious that a line equidistant from the two limiting lines in 
Table II. will furnisn the mean growth-curve. 

Summarising, we may say that a sand-eel spawned in 
December or January, after a (conjectural) quiescent larval 

1 )eriod imbedded in the sand, emerges upon the surface of the 
atter at a length of about 4 to 5 millim. At this stage the 
supply of yolk-material is usually exhausted, and the oil- 
globuJe only remains. 

The post-larval sand-eel remains at the bottom till a length 
of about 10 millim. is reached. Living alongside of it are 
found great numbers of larval and post-larval herrings, 
usually somewhat larger, and young Sagiitm. There is a 
remarkable superficial resemblance, caused solely by the 
attenuated form of these three very diverse organisms, which 
is, of course, entirely absent in the adult stages. 

At a len^h of somewhat over 10 millim. the young sand- 
eel commences its migration upwards through the mid-water, 
and at this peidod its growth is very rapid. The average date 
for this change of habit will be seen to be about the end of 


April (see Table II.), sometimes earlier*. By about the 
third week in May, or sometimes earlier, the surface will be 
reached, and in the three weeks’ migration through the mid- 
water the little fish will have grown from ICh-ll millim. to 
17-18 millim., a very rapid rate of growth. The surface f 


period lasts from 17 millim. to about 30 millim., and 
extends from the third week in May till about the second 
week in June or thereabouts, when the adult habitat is 
adopted. Here, again, in about three weeks, the young sand- 
eel grows from 17-18 millim. to about 30 millim. Sand-eels 
of larger sizes are caught at the surface, as almost everywhere, 
the universal distribution of this species being well known, so 
that the term *MittoraP’ used in Table II. merely implies 
that sooner or later, at any rate by the spawning-time, a 
migration shorewards is effected. 

I have recently worked over a number of bottles containing 
sand-eels, and have also been through a list of larval and post- 
larval fishes which appears in this year’s ^Scottish Fishery/ 
Board Report.’ I have thus been enabled to have acces^ 


* LaxgB numbers of sand-eels 15 to 16 millim. in length are fc 
amongst the pelagic ova of the food-fishes near the surface in Aprilfi 
M'Intosh, Trawling Beport, 3885). 
t By surface ” is meant the upper waters. ■ f 
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to a large number of additional sand-eels at various stages. 
The greater number of them merely confirm the deductions 
given here; but there are one or two exceptions. A few, 
such as 

“Liston Bank, 9 fathoms, 13th April, 1891. — Sand-eel, 
15 millim.,” 

have enabled me to carry the upper curve-line (Table 11.) 
further up than by Table I. only. 

There are, again, two cases — 

“St. Andrews Bay, 20th May, 1895. — Sand-eel, 3 millim. 
“St. Andrews Bay, 6th June, 1895. — ^Sand’-eel, 7 millim.” 

— ^which have a peculiar importance. They are the onl^ two 
instances of post-larval sand-eels of so small a magnitude 
occurring in May or June (see Table II.), and indicate that 
the two spawning-periods are only those of the predominating 
number, and that isolated cases may occur which bridge over 
the hiatus between them. At the same time it is just possible 
that fresh facts may come to hand and show that these cases 
are so numerous as to warrant our regarding the spawning- 
habit of the sand-eel as being prolonged over a period from 
January to June inclusive. 

. . I have, in conclusion, to thank Prof. MTntosh for kindly 
'^ying mie ihmy opportunities for investigating this 

ihf€ir^tnig:subj^t. 


XUI .^ — Description of Two new Ohcstognatks (Spadella 
schizoptera ana Sagitta hispida). By F. S. Gonantp 

Whi^ at Bimini, one of the Bahama Islands, in June 1892, 
Dr. Andrews obtained three specimens of an unknown Chseto- 
gnath, which have been very kindly placed at my disposal. 
As it proves to be a somewhat ab^rant form, a description 
may be not without interest ; to it may be added a deaeriptioii 
of another new species, which we found in abundance at 
Beaufort, N. 0., from April to July of 1894. 

1. Spadella schizopteraj sp. n. . ' 

The specimeuB were taken in tihe tow-net at rising tide, and 
^ng to that class of Chsetognaths whose life is spent, for 

Suborn the ^ Johns floplans'IMyerrity Ouculais,’ vol. xiv. no. 119, 
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the most part near the bottom among the algse, to which they 
have the power of attaching themselves, undoubtedly in order 
to escape observation. Their colour seems to be appropriate 
to this habitat ; for while most of the Chsetognaths live on or 
near the surface, and are very transparent, these are opaque 
or only slightly translucent, of a yellowish-brown colour. 
The tactile prominences appear as spots of darker brown, and 
there are irregularly distributed areas having a reddish tinge, 
resembling a calcareous alga common to the region. Their 
length is 4 millim., and the breadth unusually great in pro- 
portion to the length. The caudal segment is half the total 
length. Fins 5 : two paired lateral and the unpaired caudal. 
The anterior extend on each side from a point a little poste- 
rior to the abdominal ganglion to the openings of the ovisperm 
ducts. The middle fins are connected with the anterior by a 
narrow area where the ovisperm ducts open, and extend along 
the caudal segment as far as the spermatic vesicles. Poste- 
riorly each is split up into four villus-like processes, which 
extend backward and downward below the level of the rest of 
the fin, and have at their tips masses of adhesive cells for 
attachment. In this splitting-up of the middle fins S, sohi^o- 
piera is unlike any Chsetognath described, and upon it 
accordingly the name has been based. The regularity of the 
processes in all three specimens and the arrangement of the 
adhesive ceils show beyond question that the structure is 
normal. « 

The caudal fin begins at the posterior margin of the sper- 
matic vesicles, and is spatulate, as in the Spadellas ordinarily. 
Jaws 8. Anterior teeth 2 or 8 on each side, according to the 
specimen; long and recurved. Posterior teeth wanting. 
Corona ciliata (Hertwig’s Geruchsorgan ”) of a peculiar 
three-cornered shape and limited to the head and neck. It is 
unlike any form heretofore figured, fhere are no diverticula 
from the intestine anteriorly. The ovaries extend the entire 
length of the body-segment, and contain ova nearly mature. 
The ovisperm dhct shows a marked difference from all other 
Chsetognaths in being connect^ in the posterior part of its 
course with its fellow of the other side. It runs as follows 
Beginning as a blind tube at the anterior end of the ovary, 
midway between dorsal and ventral surfaces of the body, it 
passes backward, at first ventral to the ovary, then lateral 
and external, to its funnel-shaped opening between the ante- 
rior and middle lateral fins. At a point a little anterior^ 
the septum between body and caudal segments it gives 
branch of comparatively wide lumen, which seems to coaF 
spermatozoa like a receptaculum seminis, and which 
Ann* (& Mag. Hi$t. Ser. 6. Vol. xvi. 21 
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inwards and downwards to join a similar branch from the 
ovisperm duct of the opposite side, the two growing narrower 
as they approach, and finally fusing to form a small blind 
tube, directed anteriorly, on the mid-line underneath the 
intestine. 

The spermatic chambers of the caudal segment are without 
accessory longitudinal septa, but nevertheless show the peculiar 
circulation of the masses of developing spermatozoa. There 
is a transverse musculature in the anterior part of the body- 
segment, limited to the ventral half. The dorsal surface of 
the lateral fins and the adjoining surface of the body bear 
heavy masses of glandular cells* 


2. Sagitta hupida^ sp. n. 

The form taken at Beaufort last year leads an active life 
on the surface and was an almost constant factor in the tow* 
The length of mature specimens varies from 7 to 11 millim. 
Fins 6 : the anterior long and rather slender, the middle 
always broader than the anterior, both broadest in their poste- 
rior part. Caudal segment one third total length. The 
anterior fins extend from near the level of the abdominal 
ganglion to a point posterior to the centre of the total length. 
The middle are completely separated from them by a clear 
space, and are situated more on the caudal than on the body 
segment.. Jaws 8 or 9- Anterior teeth 4 or 6. Posterior 
wary from 8 to 14 or 15. Corona ciliata extends from a 
point on the head anterior to the eyes along the dorsal mid- 
line almost to the level of the abdominal ganglion. Its 
outline is narrow and sinuous. The mature ovaries may 
extend beyond the anterior .extremity of the anterior fins. 
The intestine has two well-marked- lateral diverticula at its 
beginning.^ The spermatic chambers of the caudal segment 
are divided by incomplete accessory longitudinal septa, about 
which the spermatic masses circulate. The ^ermatic vesicles 
have a. kind of cap such as described by Grassi for 8. hi^ 
; punctata. 

: The tactile prominences, with the sensory hairs .springing 
from thm^ are espedally numerous, and manifest, and give 
the apepies the bnstling appearance from which it is named. 
, In the anterior part of the body they are arranged in some 
V twelve more or less definite longitudinal rows- Each of the 
"^middle -fins has a tactile prominence on its posterior third on 
^^th upper and lower surfaces^ and the caudal has six on each 
^ce, ^most constantly, arranged as in the figure (fig. 2). 
\h^ida closely r^enibles 8 . iipunctata and 8 . minima^ 
TOts'too be classified with either, as a com- 




1, — Spa^Ua schisojftera (reduced from camera drarwing). jT, ante- 
rior teeth ; j; jaws ; JB, eye ; TP, tactile prominences ; C C, 
corona ciHata; I, intestiinej 0, ovary; S, septum between 
body and Caudal se^ents^ A, anus (Tentml); AF, anterior 
fin; O. OF, external opening of ovispenn duct ; SC, spermatic 
chamber; M F, niidale m; SV, spermatic vesicle; CF, 
candal fin,. (Magnified 24 X.) 

Hg* 2. — Saffitta higpida (reduced ficom camera draw^ of a small speci- 
men). A T, optanoT teeth ; P T, posterior teeth ; O, ^er- 
ticula of intesime : C, cap of spermatic vesicle ; A S, accessory 
lonmtudinal septa of spermatic chambers. Other letters as in 
i. (Magnified 26 X .) The tufts of sensoiy hairs spring- 
ing^ from the tactile prominences have been exaggerated in 
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Notes on the Classification of Ghmtognaths. 

Three systems have been advocated by the writers, and as 
none of them seems satisfactory when tested by Spadella 
schizopteray it m^ be appropriate to review them briefly, 

Langerhans (Zeitschr. fiir wissench. Zool. Bd. xxxiv. 
pp. 132-136, 1880) forms three genera, based on fins and 
teeth: — jSbyfWa, with five fins (a caudal and two pairs of 
lateral) and two series of teeth; Krohnia^ with three fins 
(caudal and one pair of lateral) and one series of teeth ; and 
Spadellay with three — the caudal and lateral, however, being 
connected and lying wholly on the tail-segment — and two 
series of teeth. Strodtmann ( Archiv fiir Naturgesch. Tear 58, 
1892) follows Lan^rhans. 

O. Hertwig (“ JDie Ghastognathen,” JenaLsche Zeitschr. 
Bd. xiv. 1880) makes two genera on the basis of fins alone: — 
Sagitiay with five fins ; Spadellay with three. 

Grassi (‘ Fauna und Flora d. Golfes von Neapel,’ no. 5, 
1883) takes the ground that fins and teeth are not of suffi- 
cient morphological importance, and bases his two genera on 
the following anatomical characteristics : — Sagitta : transverse 
musculature, adhesive and glandular cells present, some 
tactile prominences somewhat buried in the epidermis. The 
lack of these features characterizes the genus Bpadella. 

Since the Chaetognaths that have these three features are in 
general those that have three fins, it will be seen that while ^ 
this classification of Grassi’s does not affect the constituency 
, of the two genera, it int^^chaMes the names, so that a Sagitta 
of Hertwig is a ^adella of Grassi* This reversion of the 
accustomed names gives rise to unfortunate confusion. 

The difficulty with S^adella schizoptera now is that it has 
the fins of one genus with the morphological characteristics 
of the other. , According to Langerhans’ or Hertwig’s systems 
it would have to be called a Baaiitay as having five fins, 

, in sjpite of its distinctively BpadeUa characteristics. On the 
strength of a single external resemblance it would thus be 
separated from its nearest allies. Grassi’s , system, while 
, keeping it in the same genus as its fellows, would reverse the 
isualname.of that genus and call it As the dis- 

tinctive ieatoes of the new form did not appear to warrant 
establishing a new genus, it seemed best to classify it, at any 
.rate brovimohallyi according to^ a wrabinatioh of Eertwig’s 
and Grassi’s systems — determining its, genus according to the 
, morphological characteristics of Grassi, so that it might bfe 
V; with its nearest allies, but retaining for that genus the 
pism l^ddella) it would have in tjbe classification of Langer- 
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XLIIL — New Species of Indian Epiplemid®, Geometridae, 
ThyrididsB, and Pyr^idaB. By Colonel 0, Swinhoe, 
M.A., F.L.S., &c. 


Epiplemidse. 

Epiplema sponsa^ sp. n. 

cJ . Cream-coloured, tinged with pink, with black markings 
and bands ; thorax with some blacK marks ; abdomen black 
above, with cream-coloured segmental thin bands : fore wings 
with a broad black broken band, composed of a large patch 
on the costa and another on the hinder margin, limited by a 
thin sinuous cream- white band ; on the interior side of this the 
two patches run into each other ; the costa betv7een this band 
and the base is also broadly smeared with blackish colour ; 
between -the white band and the outer margin is another 
large black blotch in the middle of the space and a deep 
black subapical dot : hind wings with a black spot at the end 
of the cell; a black fascia in the middle from the base to the 
discal white band, and a black outer patch somewhat similar 
to that on the fore wings ; a submarginal row of black lunules 
in the middle of the border of both wings. Underside cream- 
coloured, without markings : fore wings with blackish 
suffusion* 



GeometridsB* 

Zamarada minimariaj sp. n. 

Head and body purple-brown ; abdomen with a dorsal 
row of luteous dots on each segment. Wings pale luteous : 
fore wings with a brown ringlet at the end of the cell ; three 
thin pur^e-brown transverse bands — snbbasal, medial {running 
through the ringlet), and discal— the two former connected 
a thin band on the hinder margin ; the medial and discal 
bands also crossing the hind wings, the latter sinuous and 
limiting on both wings a broad marginal piirple-brown band ; 
cilia luteous, with brown patches opposite the interspaces* 
Expanse of wings inch. 

Karachi. One example. 
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ErytJiTolophus semiustusy sp. n. 

^rythrohphus s^niustus^ Swinlioe, MS. ; Hampson, Moths, iii. p, 452. 

cJ . Antennae, thorax, and fore wings dark olive-grey ; top 
of head and base of antennae white : fore wings with a brown 
spot in centre of cell and another at the end ; apex with a 
large circular space rich reddish ochreous, limited by a brown 
line, which encircles it and runs to the margin just below the 
costa, and is crossed by a sinuous blackish-brown line, and 
some with brown marks and red-brown veins : hind wings 
rich reddish ochreous ; costal border broadly dark olive-grey ; 
wings crossed by two blackish-brown sinuous lines and 
marked with some reddish irrorations and red-brown veins; 
both wings with a red-brown marginal line and olive-grey 
cilia. 

Expanse of wings 1 inch. 

Cherra Punji. Two examples. 

Chryaocraspeda pJicenicosoma^ sp. n. 

(J . Top of head and thorax cream-coloured ; abdomen pale 
dull brickdust-pinfc colour ; both wings also of this colour, 
with a black dot at the end of each cell ; a broad subbasal 
band on fore wings cream-coloured, and a broad marginal 
band oh both wings of the same colour, which is tinged with 
pink^ is well defined, and is limited by a whitish line, which 
IS sinuous from the costa of fore wings beyond the middle to 
.nwT the outer margin before the middle, and then carves 
uniformly with the outer^ margin, and is much narrower on 
the hind wings ; marginal luhules black. Underside cream- 
coloured, with some grey suffusion on fore wings and a discal 
line on both wings corresponding to the border limitation 
above. 

Expanse of wings inch. 

Cherra Punji. Three examples. 

Chloroclystia suhtfpigalbaj sp. n. 

; . : Pale grey^ marbled with olive-grey ; fore wings with 

’ ,Wa»^ish'-br6wm patches on the costa, in the disc, on the outer 
anS oU’ the grey cilia ; bind wings with two similar 
yatchiss' on the abdominal margin : both wings cross^ by 
severd whitish minutely denm^ lines, one discal and one 
; ^i^ubnmrginal’ being the most prominent. Underside greyish 
; hroTO, with a <ferk\ brown discal band angled outwards in 
the middle bf both wings and edged with luteous grey • in 
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some examples, especially in the females, the underside is 
mostly pale luteous grey. 

Expanse of wings - 3 ^ inch. 

Shillong and Cherra Punji. Numerous examples. 

Ohhroclystis ainuosay sp. n. 

S ? . Pale grey ; costal margin of fore wings and outer 
margin o£ both wings brown, the latter contains a fine pale 
sinuous and semidentate pale line ; both wings crossed by an 
outwardly pale-edged brown thin band, angled outwardly in 
the centre; on the fore wings is also a brown, somewhat 
sinuous, antemedial thin band, and across both wings is a 
medial indistinct sinuous pale line, but this is not visible in 
all examples. Underside pale grey, with the diacal and 
marginal bands prominent, and with grey streaks on the 
veins. 

Expanse of wings inch. 

Cherra Punji. Many examples. 

Chhroclysila acygoniay sp, n. 

S . Grey, suffused with olive-brown, transverse thin bands 
deep black — ^first subbasal, second antemedial on fore wings 
only, outwardly curved, third discal, across both wings, angled 
acutely outwards in the centre on each wing, and outwardly 
edged with whitish ; costa of fore wings with some black 
marks; marginal borders darker than the rest of the wing 
and include a submarginal dentate whitish line ; marginal 
line black ; cilia grey, with pale pinkish points. Underside 

E aler and glossy ; a black mark at end of each cell ; discal 
and prominent, veins with grey streaks. 

Expanse of wings 
Shulong. Several examples. 

A larger insect than G, sinuosa ; apex of fore wings more 
acute, bands blacker, more complete, with the angles niuch 
more acute. 

Eupiiheda ehloropJioray sp. n. 

. Fore wings olive-brown, the basal third crossed by 
several brown slightly sinuous lines, very close together, the 
outer ones angled outwardly above a small black streak at the 
end of the cell ; the medial part for a short space free of lines ; 
three or four outwardly curved semidentate discal lines close 
together, followed by a white recurved line, and then some 
indistinct pale lines near the margm ; marginal lunules black, 
cilia grey, with a brown band ; hind wings pale grey, whitish 



at the base, with faint indications of pale discal bands and 
marginal black lunules. Underside of a uniform pale grey ; 
both wings crossed by many outwardly curved darker grey 
bands. 

Expanse of wings inch. 

Cherra Punji. Several examples. 

Eupithecia melanolopha^ sp. n. 

. Grey, smeared with pinkish brown, the pink reflections 
being most distinct on the outer portions of the fore wings, 
the costa of which has some blackish marks and a broad 
black patch in the middle, limited by a thin white discal band, 
followed by a submar^nal similar band : hind wings dark 
grey, some black patdies on the abdominal margin, which 
are at the ends of several white bands, one discd and one 
submarginal being more distinct than the others : marginal 
black lunules on both wings, and cilia grey, with pale "basal 
line. 

Expanse of wings inch. 

Cherra Punji. One example. 

Eupithecia mgrinotata^ sp. n. 

^4 Pinkish ^ey, with very faint indications of darker grey 
transverse disced and suhmarginal bands ; costa of fore wings 
with four; blockmarks, the last two close together, join a black 
spcjt atthe 6nd of the cell, and form a large wedge-shaped 
prominent black patch : hind wings with some black marks 
on the abdominal margin and an irregular black central band. 

Expanse of wings ^ inch. 

Shillong. Numerous examples. 

Qymnoscelis polyodonta^ sp. n. 

<J. Grey; thorax spotted with olive-brown, abdomen 
banded with the same colour; wings thickly crossed with 
many semidentate and sinuous olive-brown bands close 
; together, one in the disk and another antemedial being most 
. proiiaihent and outwardly edged with white; marginal line 
black ; cilia grey, with brown patches. 

" Expanse wings fh 

Shillong and Ch^a Punji. Numerous examples. 
Ziridava rujinigra^ Bp. m 

, , i ij; Pale pink^y, with a red tinge ; thorax with a broad 
hand ia fronts corresponding to a similar 



297 


Species of Indian Lepidoptera. 

costal and subcostal band, which are close together ; a large 
square brown mark at the end of the cell, two larger marks 
close together running into the apex, and some brown inter- 
mediate costal marks, the whole forming an irregular costal 
broad brown band : hind wings with a broad brown marginal 
band on the anal half containing two white lunular spots ; 
both wings crossed by indistinct grey lunular bands, one in 
the disk having black points ; a row of black dots close to 
the margin, one in the centre of fore wings being much the 
largest ; marginal line grey ; cilia with small brown marks 
opposite the veins. 

Expanse of wings inch. 

Cherra Punji. One example. 

Goremia plumheotincta^ sp. n. 

Head and body dark brown-pink ; abdomen with pale 
segmental bands : fore wings grey, suffused with pink, with 
the basal, costal, and apical portions broadly dark pink- 
brown ; veins pale ; an indistinct discal row of pale points : 
hind wings grey-brown, unmarked; marginal line in both 
wings brown ; cilia pinkish, banded with brown. Underside 
pale sordid grej, some brown marks on the costa, otherwise 
unmarked ; cilia as above. 

Expanse of wings inch. 

Shillong. Several examples. 


Coremia buda^ sp. n. 

. Body brown ; wings pink-grey : fore wings with the 
basal two thirds brown, limited by a white thin band, with an 
outward dentation near the costa, crossed also by an ante- 
medial brown line edged with white on each side, and by two 
or thx^ indistinct grey sinuous lines; a brown subapical 
costrf patch and a brown subapical str^fc composed of two 
patches j two indistinct grey sinuous discal lines and a sub- 
marginal semidentate pale submafginal line ; brown marginal 
lunules, and broad cilia in the basal half brown, outer half 
pink-gi-ey, ' with biuwa patches: hind wings dark grey, 
suffused with pink, with two broad grey discal bands, each 
contairiinjg a pale thin fascia;, marginal lunules and cilia as 
in fore wings. 

Expanse of wings ^ inch. 

Cherra Punji. Several examples. 



Thyrididffi. 

Rhodoneura rJiodostiota, sp. n. 

(J, Of a uniform bright chocolate-brown, tinged with 
pink ; both wings very uniformly and minutely covered with 
dark brown strigas ; below the apex of fore wings these strigae 
are formed into a sort of subapical line ; the costa of fore 
wings with luteous dots at even distances along its entire 
length. Underside pale pinkish, nearly white; the fore 
wings suffused with ochreous and pink on their inner portions, 
the strigse prominent on the whitish portions. 

Expanse of wings ^ inch. 

Cherra Punji. Two examples. 

Rhodoneura melanostigmalts, sp. n, 

(J . Pinkish gttj : fore wings paler than the hind wings, 
covered with greyish-brown strigae, which form ringlets of a 
uniform size all over both wings, those on the fore wings 
being larger than those on the hind wings ; the ringlets on 
the fore wings are filled in with brown towards the base and 
bn the hinder margin, and on the whole of the hind wings 
except at the base ; the costa of fore wings and the abdo- 
minal border of hind wings are marked with black, the 
marks on the fore wings being square, and the two above 
' the lar^e brown spot at the end of the cell are conjoined with 
it j two' black dots submarginal above the middle on fore 
wmgs, and marginal black dots on both wings. 

Expanse of wings 1 inch, 

jShulong. One example. 

Rhodoneura setifera^ sp. n. 

(J . Pink-grey, striated with oEve-brown, with some pale 
brown patches and a broad brown band across both wings, 
which widens gradually upwards from centre of abdominal 
tdiU^n of hind wings, and terminates before reaching costa of 
. in a rounded form. Underside whitish, tinged 

^ with the striations and central band more pro- 

' ;lSxpaasfe of ..wmgs ^ inch. 

' Simiong; ’ One example. 

- J^odor^a praJanh, sp. n. 

- i Creamy white, wi,th a very slight luteous tinge ; thorax 
. hBMBRai.itt a brown dor^l bana. , Wings 
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uniformlj covered with fine chocolate-coloured strigaB, filled 
ui with pale bright chocolate in parts, forming four trans- 
verse bands on fore wings and two on the hind win^s ; the 
central band across both wings the broadest, and thickened 
out above the middle: fore wings with a blackish-brown 
submar^nal spot above the middle, a smaller spot near it, 
both being included in a small subapical band. 

Expanse of wings 1^^ inch. 

Cherra Punji. One example. 

Rhodoneura juiralis^ sp. n. 

^ . Olive-brown ; the ground-colour of the wings is of a 
creamy w'hite, but the entire surface of both wings is covered 
with very small brown striations, forming minute rings, 
making both wings brown with the exception of a small 
portion of the abdominal area of hind wings ; both wings are 
also crossed by many brown lines, two or three of them on 
fore wings from the base to near the middle of the wing being 
straight and erect ; the remainder are more or less sinuous, 
and many of them on the hind wings are twisted into ring- 
lets ; there is a white spot below the centre of fore wings and 
two white spots below the centre of hind wings. 

Expanse of wings I inch. 

Cherra Punjk One example. 

Allied to jB. tetragonata^ Walker. 

PyraJite. 

NipTiopyralis suffidalis^ sp. n. 

. Milk-white, wings thickly clothed : fore wings pure white, 
with a few black specks at the end of the cell and on the lower 
portions of the wing ; two minute black dots near the hinder 
angle, and some black dots on the outer mamin towards the 
apex and one below the middle \ cilia marked with pale grey; 
hind wings, all but the base suffused with grw irrorations ; 
cilia pure white, with a faint grey interline. Underside with 
the fore wings suffused with grey; cilia pure white; hind 
wings entirely white and without markings ; fore legs brown 
above, the tai’si with brown bands. 

Expanse of wings inch. 

Bombay. One example. 

Amiia magmfeahs^ sp. n. 

S . Dark chocolate : fore wings with a white semihyaline 



300 


Col. C. Swinhoe on new 


medial subcostal spot*; below tbe costal fold a white streak of 
three or four conjoined spots from the costa one third from 
the apex ; a white spot beyond the middle above the hinder 
margin; an ochreous marginal band divided by the veins, 
lined inwardl;^ with black, followed by a line of white spots : 
hind wings with a white subcostal spot beyond the middle ; a 
discal white band disconnected in its centre ; ochreous mar- 

g ’nal band as in fore wings ; both wings with black marginal 
ae; dark grey cilia, with a pale basal line, followed by a 
subbasal deep black line. 

Expanse of wings inch. 

Cherra Punji. One example. 

Loteocorya obamralia^ sp. n. 

<?• Greyish brown, with a golden sheen: hind wings 
slightly paler than fore wings; veins of both wings dark 
grey, inner band obsolete, discal band grey, outwardly much 
curved on fore wings, slightly curved on hind wings ; outer 
margin dark grey ; cilia concolorous with the wings, with a 
pale basal line. Palpi deep black above and on the outer 
sides. Underside paler, much as above. 

Expanse of wings ^ inch. 

Shillong. Four examples. 

Aulacophora fuacinervoMaj sp, n. 

6 . Body buff-coloured, marked with grey ; top of head 
whitish : fore wings greyish white, veins and basal fourth 
grey; st.grey discal band from a blackish spot on the costa 
one third from apex, much curved outwardly, coming close to 
the outer margin, bends inwards at vein 2, then straight to 
hinder margin a little beyond the middle ; another blackish 
mark on costa before the middle ; hind wings white ; both 
. wings with the outer margin grey ; cilia grey, interlined with 
white. Underside, including cilia, whitish. 

V Expanse of wings inch, 

^ ' Cherra I^nji. One example. 

Sosfra ignemta^ n* 

Palpi, and head pinkish grey; thorax pinkish brown ; 
abdom^ coloured like the hind wings. Wings luteous grey, 
tinged with pink ; fore, wings irrorated with dark pinkish- 
brown atom^ the irforationa thickest in the upper and outer 
a btoTO Inhnlar cell inwardly edged 

:ihb vmns brbyh ; ia b^oWn discal band, nearly 
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straight, from centre of hinder margin to costa one fourth 
from apex ; a thin brown irregular marginal band ; cilia 
purple-grey, very broad, with a very fine pale basal line: 
hind wings pale, very finely irrorated with grey ; a grey 
marginal line; cilia whitish, doubly interlined with grey. 
Underside of a uniform pale pinkish grey ; fore wings with 
cell lunule and discal band very distinct ; hind wings with a 
pale grey discal band. 

Expanse of wings inch. 

Shillong. One example. 

Surattha fuscilella^ sp. n. 

c? . Smoky brown, tinged with chocolate, very uniform in 
colour ; markings very obscure : fore wings with a brown 
spot at the end of cell and indications of three brown bands — 
subbasal, medial, and discal — the two former erect, the discal 
band outwardly curved, but very indistinct, and apparently 
double; an ochreous tinge on the costa between the two 
latter bands, and spear-shaped black points on the outer 
margin ; cilia of both wings with a very fine luteous basal 
line. 

Expanse of wings ^ inch. 

Eaipur, Central India. Two examples. 

Pleoneotusa sagittalis^ sp. n. 

S . Luteous grey, irrorated with very minute black atoms : 
fore wings with a black dot in middle of the cell ; two black 
marks at the end: a nearly straight black transverse band, 
also a black discal band, bent inwards and forming a tooth 
above the middle and inwards again below the middle, and 
then dpwnwards to the hinder margin one third from the 
hinder angle: hind wings with a discal much waved black 
band ; the marginal space on both wings beyond the band 
dark ; cilia brown, with a pale interline. 

Expanse of wings A* isich. 

Hydrabad, Sind. Three examples. 

Hypsopygia olivalis^ sp. n. 

? . Head, thorax, and fore wings grey, densely covered 
with black irrorations : fore wings with a black spot at the 
end of the cell; two black transverse thick lines, ante- 
medial and discal, the former sinuous and edged with whitish 
on its inner side, the latter oblique, with an acute outward 
angle above the middle, and edged with whitish on its outer 
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side : hind wings pale, being white, irrorated with pale grey 
atoms, with a grey discal band outwardly edged with white ; 
both wings with brown marginal points and pale cilia, 
doubly interlined with grey. 

Expanse of wings /(j inch. 

Mahableshwar. One example. 

Notaspis carnealtSf sp. n. 

6 . Head and body pale flesh-colour ; palpi darker. Wings 
pale yellowish, tinged with flesh-colour : ioit wings suffused 
with red, orbicular and reniform brown, on a pale space; 
veins ana cilia red, the latter with pale tips : hind wings 
without mailings, with a thin red marginal line. Underside 
of a uniform pale whitish flesh-colour, with the orbicular 
and reniform ve^ distinct. 

Expanse of win^ 1 inch. 

Cherra Punji. Two examples. 

Mabra nigriscriptay sp. n. 

d. Dark bright ochreous; wings crossed by darker 
ochreous lines — first subbasal, curving outwards on fore wings, 
black on the costa, nearly straight on hind wings, but stopping 
short of the abdominal margin ; the second medial, sinuous on 
hind wings, its place on fore wings being taken by an endless 
band, like a figure of 8, the upper portion touching a 
black loop on, the costa and encircling a reniform mark, its 
lower portion not reaching the hinder angle ; an orbicular 
pale spot between this and the first line ; third line discal, 
r'athm* near the outer margin, bent inward on its lower 
portion bn both wings; an antecflia ochreous band, an 
ocHreous-grey suffusion on its inner side ; cilia with a deep 
black, marginal band and white fringe. Underside uniformly 
pale ochreous ; markings as above. 

, Expanse of wings indi. 

; Shulong. Two examples. 

Bocchoria trivitralisy sp. n. 

, d . Pale lut^us, , thickly marked and banded with dark 
•chocolafo; some marks near, the base; “a double antemedial 
,band, much curved outw^dly and well separated on fore 
' wings, touching each other m the centre on hind wings, 
"’followed on fore by a dark space containing a large 
Hiiey^-^^hiyed palesTOt;; a similar, and larger central spot on 
'.hind .wings on a p«de ground,, with another Wow it ; tiro 
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more pale spots on fore wing, discal and one above the other ; 
a submarginal series of rings or festoons on both wings, the 
largest ring of the series near the costa of fore wings mar- 
ginal border dark chocolate ; cilia luteous, with a black patch 
on centre of fore wings ; a pale thin basal line, followed by 
a black band, this band not extending much above centre of 
fore wings. 

Expanse of wings inch. 

Shillong. One example. 

A very pretty insect, very difficult to describe. 

Sameodes pictalis^ sp. n. 

? . Bright ochreous : fore wings with the inner two thirds 
suffused with brown, on which are three large semidiaphanous 
luteous spots — the first subcostal, one third from base, the 
other two medial, one elongated in the centre of the wing, the 
other above it, square in shape and subcostal ; another pale 
small spot outside the’ cell, in the disc of the wing at the 
termination of the brown suffusion, and smrrounded by a 

E inkish-red suffusion, which is limited by a discal recurved 
he of pale red lunules; this discal line is also represented 
on the hind wings, inside of which are some bright pinkish- 
red marks ; a pale subbasal dot, an antemedial pale dot with 
blackish marks on its inner side and a square black-margined 
mark above it ; a well-marked grey submarginal band on both 
wings ; cilia pale yellow, with a basal grey interline. 
Underside pale luteous, with the markings much as above, 
except that the brown suffusion on the upper half of fore 
wings extends to the apex. 

Expanse of wings 1-^ inch. 

Cherra Punji. One example. 

Ckalcidoptera rufilinealis^ sp. n. 

tS . Pale luteous j body and wings banded with reddish 
brown : fore wings with a basal patmi j costa broadly, outer 
and hinder margin narrowly red-brown j a spot in the cell 
and a patch at its end ; a line from costa one fourth from base 
to hinder margin, and curving upwards in the centre of the 
wine to the median vein, then downwards and again upwards 
to the costa, forming the usual discal line and making the 
bends in the inner portion of the wing look like a figure of 8 ; 
a subapical streak, a patch on the hinder angle touching the 
bend of the discal line, and nearly all the veins marked with 
red; cilia with brown patches: hind wings with a square 
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nearly central patch ; a discal recurved line, with its lower 
portion joining the patch along vein 2 ; a marginal band and 
brown cilia from vein 2 upwards j cilia luteous on its lower 
portion. 

Expanse of wings ItV inch. 

Cherra Punji. One example. 

Paracymoriza aurantialis, sp. n. 

d . Body golden brown ; top of head white j thorax with 
a broad white stripe on each side j abdomen with white 
segmental bands. Wings golden ochreous, with pure white 
bands lined with black on each side ; fore wings with two at 
the base, elbowed outwards in their centres ; another before 
the middle, slightly angled outwards in its centre, followed 
by a white space; then another black-bordered thin white 
band, very acutely angled, towards the hinder angle of the 
wing, where it nearly touches a submarginal band, which is 
disconnected in its centre and has two white streaks running 
inwards ; between these two bands is a white streak from the 
apex, with an inward hook at its lower end, and which is 
intoUned with a black line: hind wings with two white 
b^al bands ; a broad central white band with black-margiued 
white lines on each side, and a submarmnal black-bordered 
white, line ; both wings with marginal black lines and white 
dUa dp^d with black. 

Expanse of winm inch. 

. Cherra Punji. Two examples. 

' Oataelysta tnyonalis^ sp. n. 

«J . Pale chocolat^brown ; fore wings with a white central 
spot; a wedge-shaped white mark from the costa beyond the 
middle; a white snbmarginal band, outwardly lined with 
- black and followed by a marginal pink band, the margin Svith 
black lunules: hind wings white at the base, limited by a 
jdack grey thin band, the remainder of the wing pale pink 
tingro iFith ochredus ; a submarginal white line, indistinct as 
it ttins Bpw^s, edged with grey bn both sides,' followed by 
' a pii^sh paigitial band containing a row of well-separated 
■ deep blaek'spots, the central ones the largest; cilia of both 
Wingb grey, with a basal white interline. , 

a " Mtte of wings inch, - , , ' 

ong. Four e^ajnples. * 
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XLI V. — On Rhcetic Foraminifera from WedmoreAn Somerset, 
By Frederick Chapin, F.R.M.S* 

[Plates XL & XH.] 

Introductoi^y, 

The following paper is the result of a microscopical examina- 
tion of various samples of clays, argillaceous sands, and shelly 
limestones of Rhsstie age, which were obtained by Mr. W. A. 
Sanford, F.G.S., from a quarry to the south-east of the 
village of Wedmore. For the opportunity of examining 
these interesting and important deposits I am indebted to 
Dr. Henry Woodward, F.R.S., Pres.G.S., &c., who very 
kindly placed the material in my hands for description. 

There were six distinct samples of rocks, taken from 
different horizons, and all of these have been subjected to a 
careful microscopical examination. With one exception, 
namely that from bed no. 9, these samples were of such a 
nature that they could be reduced by washing without much 
difficulty. In order to examine the hard limestones of bed 
no. 9 it was necessary to prepare thin slices ; and these yielded 
distinct evidence of the presence of hyaline Foraminifera in 
this group of rocks, although their remains are by no means 
common. 

There appears no reason to doubt the Ehsetic age of the 
Wedmore beds, since Mr. Sanford has found characteristic 
Ehsetic fossils in the various strata. The measurements of 
the various beds seen in the quarry yielding Megalosaurian 
remains at Wedmore have already been published by 
Mr. Sanford and they are here repeated for convenience 

inches. 


Topsoil.. 13-15 

2. Dark sticky clay. Maximum 29 

3. Thin shaly or concretionary bed, locally gravelly. 1-S 

4. Somewhat similar 5 some clay and shale mixed, 

irregular in composition ; large S^taria .... About 8 
‘^5. Light-coloured sandy clay, with some few fossil 

teeth and shells 9 

‘*6. Darker clay, with small Septaria numerous, 

.some teeth, and bits of bone 9 

"7. Saurian bed; the bones generally found next 


♦ Proc. Somerset Arch, and Nat. Hist. Soc, vol. xl. (1894) p. 234. 
Ann, & Moff, N, Hist, Ser. 6. Vol, xvi. 22 
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inches. 

the rock; many teeth of reptiles, fish, and 

batrachians {?), vof^etable remains 9-10 or 12 

“8. A bed found in places, and next the rock, gene- 
rally near the larger bones, 'whitish or even 

quite white, like mortar. ^-1 

^^9. The Wedmore stone, described above, in three 


beds generally, from a few inches to 2 feet 6 inches.” 

Details {chiefiy microscopieal) of the Beds examined. 

The descriptions of the rocks and the microscopical appear- 
ance of the washings of each of the samples selected and 
numbered by Mr. Sanford are as follows, the beds being 
described in descending order. 

Bed no, 2. — A note made by Mr. Sanford and attached to 
the specimen reads thus : — Upper dark sticky clay, almost 
absolutely black, and tending to split up when only slightly 
dried. It varies much in thickness, and the measurement in 
this quarry is about 29 inches. In another quarry, about 
i mile S. or S.E. of this, the bed is covered by a succession 
of strata, more or less irregular, and which closely resembles 
that between this clay and the ‘ Wedmore Stone ’ (bed no. 9). 
There are hardly any fossils to be seen excepting one or two 
fragments of bone* This clay thins out in a very short 
distance to nothing,” 

The residuum of bed no. 2, after washing away the fine 
argillaceous material, consists of fine angular and subangular 
quartz-giuins, and some of the latter exhibit secondary out- 
growths and envelopes, , From the sand-grains a fine example 
of a doubly ' terminated quartz-crystd was picked out, 
measuring inch {'52 milUm.) in length, and with perfectly 
sharp edges, A large portion of the washed material consists 
of the sandy tests of arenaceous Foraminifei'a, chiefly of the 
genera Ammodisms and Haplophragmium^ and there were 
, also a few examples of Stacheia, Many of the tests of the 
Foratninifera in these washings are almost chalky white, but 
some are slightly stained with ferruginous material, or, more 
. rarely, composed of ferruginous particles mingled with <|iiartz- 
sand. The remainder of the washed material consists of 
, -fetruginous particles and some bone-fragments. This sample 
i was the only , one which showed the presence of carbonate of 
. liine on treatment with acid. 

.ffec? Ko, 3;— This is a bluish-grey Sandy clay, with thin 
linionitic partings. . The residuum, after washing is seen to 
, consist of fine angular quartz-grains, ferruginous particles, 
and a few glauconite grains of no definite shape. Examples 
of also Oc^ in these washings, 
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but the latter are not so clearly defined in outline as those of 
bed no. 5, and they are more fragmentary. 

(This sample appears to agree in part with no. 5 of 
Mr. Sanford’s section.) 

Bed no. 4. — A pale brow'ii friable sandstone, coarsely 
laminated. It contains some clay, which is apparent on 
crushing the rock under water. The residuum, after washing, 
consists of brown and white sand-grains. The coarser brown 
particles, when mounted in balsam and viewed under a 
tolerably high power, are seen to be in many cases more or 
less perfect examples of obscure arenaceous Foraminifera 
belonging to the genus Haplophragmium. A single speci- 
men of StacJieia was also met with. The white sand is 
much finer and consists of sharp angular quartz-grains. 

Bed no. 5. — A blue sandy clay, with ochreous and ferru- 
ginous layers, which consist almost entirely of the remains of 



A small block of clay showing Starhei^c in regular layers at « /z ; fi\»ni 
bed no. 5 of the Ehoetic series, Wedmore. Keduced to } nai. size. 

Stach&ia. These organisms form layers about 4 millim. thick, 
which conspicuously mark the planes of sedimentation. This 
is shown in the woodcut, which is from a photograph kindly 
taken by my brother, Mr. R. S. Chapman. 

The residuum, after washing, is 12 per cent, of the whole, 
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and consists of a coarse brownish sand, the larger grains of 
which are more or less perfect examples of various forms of 
Stacheia and Nodosinella, the organisms constituting about 
8 per cent, of the natural rock. 

This coarse material, consisting of the fragments of Stacheia 
and Nodosinelhf was tested for chitin, since the microscopic 
structure of the test has all the appearance of such. The 
chemical analysis, however, gave no evidence of the presence 
of chitin ; and therefore it seems conclusive that the delicate 
areblate tissue observed in these fossils^ though originally 
chitinous, has been chemically replaced by another substance. 
For this analysis I am indebted to Mr. W. Tate, F.O.S., of the 
Iloyal College of Science. Also, with a view of obtaining 
information regarding the nature of the intricate tissue of 
the test of Stacheia^ staining was resorted to, for which 
purpose a specimen of 8, diapansa was treated with a solution 
of methylene blue, and, after being washed and dried, cut for 
a microscopic section. Examined under a J-inch objective 
the section evidenced staining throughout the cementing tissue, 
whilst sand-grains and sponge-spicules with other mineral 
substances worked into the test were left clear. 

The finer material from the washings consists almost 
entirely of the tests of minute and obscurely septate specimens 
of Baplophragminm^ the tests of which are constructed of 
ferruginous and quaiizose particles. In the washings there 
are also bccasional quartz- ^ains with well-rounded outlines. 

Bed no. 6, — Blue sandy clay, with fenmginous partings, 
but with the latter, character not so marked as in bed no. 5* 

; The washings consist of a somewhat fine sand, with ferru- 
ginous or limohitic particles^ a few angular quartz-grains, 
some glauconite-grains, and a few bone-fragments. There 
are also some examples present of arenaceous Foraminifera, 
such as Haphphragmium and AmmodiscuSj but they are not 
abundant. 

Bed no. d. — This bed is known as the Wedmore Stone.’* 

' Three distinct varieties were examined in thin sections. The 
Y^cimens are compact limestones. One of these is. of a 
' yellowish-brown colour, and is composed chiefly of remains 
: of tnoUuacan .fihells; it is, however, much altered and partly 
; \fec^stallk4d,/ ’ A, microscopical section of this specimen 
showed ^aglobbse-chambered foraminifer which has the outline 
of and there were also many frag- 

ments of similar organisms, but with no specially recognizable 
ch^cteis. ,Y ' 

T^e ^cond specimen is, of , a bluish-grey cob^^ and, seen 
.uind^ the, mroro^ of finely crystal- 
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lized calcite; and included in the matrix are unaltered 
remains of lamellibranch shells, echinoderm plates, &c. No 
Foraminifera were noticed in this rock. 

The third specimen is a hard shelly limestone, somewhat 
porous in texture, and composed almost entirely of the 
remains of molluscan shells. There are also some traces of 
Foraminifera, amongst which an elongate form of Ammo- 
discus ^ Nodosaria radicula^ and Marginulina glahra (?) were 
noticed. 

In the above descriptions of the contents of the various 
washings mention has been made of the occurrence of examples 
of the genus Stacheia^ hitherto known only from the Carboni- 
ferous formation, but which is here present in large numbers, 
especially in bed no. 5. On the surface of the test of this 
arenaceous foraminifer sharply defined and geometrically 
shaped cavities may be seen, evidently formerly occupied by 
adventitious crystals. Also, when the cylindrical tests of 
Nodosinella are broken across, radially grouped cavities of 
prismatic form are not uncommonly seen, apparently having 
their origin in radial clusters of crystals. There can, therefore, 
scarcely be any question that this organism constructed its 
test in part of these small crystals. This is the more appa- 
rent when thin slices of the tests of Nodosinella and titacheia 
are examined ; the ciystals which have left cavities are then 
seen to have been built into the minute structure of the test, 
quite unlike what one would expect to find if these crystals 
had been developed subsequently to fossilization. Professor 
Judd, who kindly examined these curious cavities in Staoheia^ 
has suggested that there is great probability of the lost 
crystals having once been of the nature of small zeolites, 
such 08 phillipsite or christianite, a mineral which has lately 
been discovered in some abundance in the red clays and 
radiolarian oozes of the Central Pacific and Indian Oceans 
during the voyage of the * Challenger,’ and described by 
Drs. Murray and Benard 

It has been pointed out by the above authors f that the 
principal reason to be adduced for the occurrence of these 
zeolitic crystals solely in deep-water deposits is that in the 
red clay the formation and deposition of the crystals are 
carried on free from the disturbing action of waves, tides, and 
currents^ the stability of the waters containing the material 
in solution having thereby the opportunity to deposit the 
substance. . 

* Ohall. Rep., ** Deep-sea Deposits’* (1891), pp. 400-411, pi. xxii. 
ligs. 1-4; woodcut 36. 



310 


Mr. F. Chapman on 

In reference to the supposed zeolitic crystals in the tests of 
the Ehsetic Foraminifera, it may be presumed that they may 
have been formed in tranquil water and subsequently washed 
by tidal or other action within reach of the numerous 
Foraminifera, which utilized them in the construction of tlieir 
tests. 


Bemarks on the Rhcettc Foraminifera as compared with those 
from other Geological Horizons. 

So far as I am aware no records have been published of 
Foraminifera liaving been found in strata of undoubted 
Ehaetic age. They are not unknown in the older (Triassic) 
beds, notably from the Musclielkalk of Thuringia*; and 
the younger strata of Liassic age contain Foraminifera in 
abundance. 

In his paper on The Eange in Time of Foraminifera ” f 
Professor T. Eupert Jones gives a table of - genera, in which 
fifteen spaces are filled up in the Ehaetic column. These 
genera are again recorded in the ‘ Catalogue of the Fossil 
Foraminifera of the British Museum ’ In the earlier of 
these works, however, Professor Eupert Jones has remarked § : 
^^Nvleculoria [the remark applying also to the other genera 
menttened] is Ehastic in origin (taking the blue clay of Chel- 
la^on as of that age)J’ The Foraminifera of the clay 
supposed to have coiiie from Chellaston wCre originally 
described as of Triassic age 11 ; they have, hoVever, since 
been determined by Professor Eupert Jones to be neither of 
Triassic nor even Ehsetic age, as was formerly supposed, but 
to have a true Liassic facies, und probably from Leicestershire. 
A comparative study of the Rhsetic Microzoa shows that they 
bear some close resemblances to the fauna obtained from 
Upper Palsaozoic strata. Several of the species of Ammo* 
discus found at Wedraore were already known from Permian 
and Carboniferous rocks, whilst many forms belonging to 
the genus Btachda w*ere previously known only from Carbon^ 

, . ifOTOUS and Silurian ^ strata. 

♦ JL (J.OBoxnwaiin, ** Beitrage smr Kenntniss des Muscbelkalks, 
Shsheiionderedef SqhicliteiifoJge and der Gesteine,des Unteren Muschel- 
kaJks in Thihingen,” Jahih. k, pTeuss. gcoL liandesanst. Berlin, 1886. 

; t PTOc.,Geoh Assoc;. vol. ii. (1872) p» 176, 

, t pp» xiv & xy. . . 

, , I Cjp. cCt. p, 178. 

Jones and Parker, On spine Fossil Foraminifera, from Chellaston, 
V newrljer^/* Quart 3oum. Oeok Sbc; yol. xvi. <1860) p. 452. 

- ^ I'he Sihnrian specimens, under ^e name of jhanmedphon, Vine. 
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The aflSnify which these Ehsetic Foraminifera bear towards 
the younger (Jurassic) strata is also marked, since many 
characteristic arenaceous forms present in the Rhaatic clays 
have their analogues in the faunas of the Swiss Jurassic 
(Argovian) beds of the zones of Ammonites transversarius 
and -4. limammatus ( = Corallian) described by Dr. Rudolf 
Hasusler 

As regards the foraminiferal facies of the Lias, a complete 
comparison cannot be made with the Rhastic fauna, for the 
former group of beds have yielded a large preponderance of 
the perforate Foraminifera, whilst the arenaceous types, which 
are so well represented in the Rhastic beds of Wedmore, are 
poorly represented in the Lias. In a sample of the Upper 
Lias {Leda-ovuvi beds) of Northampton, kindly given me by 
Mr. J. Harrison, of the Royal College of Science, I have, 
however, found examples of Ammodiscm^ such as A. anceps^ 
A, centrifagiis^ and A. Rohertsoni^ which brings the range of 
these forms from the Carboniferous up to the Lias strata. 

The examination of the Rhaatic clays of Wedmore has 
resulted in the discovery of certain species of Stacheia which 
are comparable with the hitlierto obscure and imperfectly 
known iossils described by Mr. G. R. Vine in 1882 f, and 
for which he proposed the generic name of Psammosip/ion, 
placing it in the class Vermes, and regarding the fossils as 
being related to the tubicolate Polychseta. Two species of 
JPsammosiphon were described by Vine — F. amplea^us and 
P. elongatus. The original specimens were obtained from 
Silurian strata of Wenlock age — the Coalbrookdale beds and 
the Tickwood beds. During the examination of similar 
fossils from the Rhaetic sucli evidence was obtained as to 
fully establish them as true Rhizopods, and belonging to 
the well-known Carboniferous genus Stacheia. I have 
since found similar fossils in some numbers in the Silurian 
strata (Wenlockian) of the island of Gothland ; for a sample 
of the clay I am indebted to Mr. F. A. Bather, M.A., F.G.S. 
For the opportunity of examining in thin sections some of the 
original specimens , of Psammosiphon amplexus in the Vine 
collection at the Royal College of Science I wish to express 
my sincere thanks to Professor Judd, C.B., F.R.S. 

In the elucidation of these somewhat problematic fossils 
much assistance has been afforded me by the loan of some rare 

* “ Mouograpbie der Foraminiferen-Fauua der Schweizerischen Trcms-^ 
Abhandl. der Schweiz, pakeontogr. Gesellsch, vol. xvii. 

( 1890 ). 

t Quart. Joum, Geol. Sue. rol. xxxviii. (1882) pp. 390-f392j pL xv. 
tiji. 8. 
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arenaceous types of recent Foi-aminifera from Mr. F. G. 
Pearcey, and I am indebted to Mr. John Smith, of Kilwinning, 
for allowing me a sight of his specimens of Psammosiphony 
selected from the Silurian shale-washings, amongst which are 
individuals apparently referable to P. dongatus of Vine ; but 
otherwise no figure has been given and only a short descrip- 
tion *. 

In Terquem and Berthelin’s Microscopical Study of the 
Clays of the Middle Lias of Essey-les-Nancy ” t some fossils 
are figured and described which are precisely analogous in 
their external forms to certain Rhsetic examples of Stacheia. 

Concerning the bathymetrical aspect of the Rhaetic Microzoa 
there is not very direct evidence, although what there is points 
in the main towards the shallow-water nature of the deposits. 
The genera which are most commonly represented in these 
beds are Ammod^scus and Haplophragmiumy both of which 
are quite unrestricted as to depth, occurring in shallow water 
and down to depths of 3000 fathoms or more. Their small 
size and stunted appearance would lead one to suppose that 
these organisms had lived at great depths, although that 
feature might also be (and, in this case, probably is) occa- 
sioned by their having lived under unfavourable conditions, 
such as would result from a change to brackish water. 
The modem representatives of Stachda are most probably 
the Poly tremata and similar adherent forms with acervuline 
^gS^^g^tes of chamberlets ; although the latter are hyaline 
types, yet one series is possibly only a modification of the other. 
This relationship would indicate shallow-water conditions, 
Polytr^ma is characteristic of such deposits. 

The occmrrence of b6ne- and teeth-fragments in nearly all 
of the various beds examined also points to the shallow- water 
origin of these deposits. 

The presence of crystal-impressions in the tests of these 
fossils (presuming they were once occupied by a zeolite) is 
somewhat opposed to the idea of its being a shallow-water 
, feuha, since crystals of phillipsite occur in the deeper deporits 
©fthOoceaiu 

. I take this opportunity of expressing my ' best thanks for 
^ inyaluitble aid. in many particulars to Professor T, Rupert 
Jone^, F,B.S., to Professor J, W. Judd, C.B,, F,R.a., to 
Mr^P’ortesco.e W. Millett^ F.R.M.S., and to Mr. G. Davies 
Sherbom, F,Z,S. 


' ^ Jcum. Geol^oc, xol xxxvjii. (1^2) p, 390. 

;t Hinoe, % voh X. (1875), hi, p. 103, 
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Description of the Foraminifera from Wedmore, 

Family Litaolidse. 

Subfamily Lituolium. 

Eeophax, Montfort, 1808, 

1. ReopJiax difflugifcn'mis^ Brady. (PL XL fig. 1.) 

Eeophax difflugifoi'mis, Brady, 1879, Quart. Joum. Mici*. Sci. vol, xix. 
n. s. p. 51, pi. iv. figs. 8 «, 5 ; id. 1884, OhaU. Rep. vol. ix. p. 289, 
pi. XXX. figs. 1-6 ; ifsBusler, 1885, Neues Jahrb. f. Min., BeiL fed. iv. 
p. 9, pi. i. fig. 1 ; id. 1890, Abhandl. Schweiz, palaaontogr. Q-eseUsch. 
voL xvii. p, 26, pi. iii. figs. 1-3, pi. v. figs. 26-27. 

This simple form is represented in the Rhsetic washings 
by one example only, although many of the irregular flask- 
shaped aggregates common in the sand are probably the arena- 
ceous tests of similar organisms. The specimen resembles 
veiy closely the figure given by Dr. Brady in the ‘ Challenger ’ 
Report in pi. xxx. fig. 5. diffiugiformis has been lately 
described by Dr. Hmusler from the Upper Jurassic beds of 
Switzerland; and it is also known as a fossil from beds of 
post-tertiary age. 

In recent soundings it is unrestricted as regards depth. 
From the Rhsstic of bed no. 2, Wedmore; one specimen. 

Haplopheagmium, Reuss, 1860. 

2. Daplophrogmium agglutinans (d’Orbigny), 

(PL XL figs. 2 u, b.) 

Sph'olhia agglutinans^ d^Oxhigny, 1846, Foram. Foss. Vienne, p. 137, 
pL vii. figs. 10-12. 

^irolina simplex. Reuss, 1866, Sitzungsb. k. Ak. Wiss. Wien, vol. xviii. 

p. 232, pi. ii. fig. 60. . 

B-imlophrapnium rectuwj Brady, 1876, Monogr. Caxh. and Penn. 

Foram, (Pal. Soc.) p. 66, pi. viii. figs. 8, 9. 

Saplophrugmmm agglutinans, Brady, 1884, Ohall. Rep. vol, ix. p, 301, 
pi. xxxih figs. 19-26 j Sherboiu and Chapman, 1889, Jouru. Roy. 
Micr. Sec. p. 484, pL xL fig. 85 Heeiisler, 1890, Abhandl, Schweiz, 
palseontogr. Geseilsch. vol. xvii. p. 26, pi. iii. fi^ 82-36, pi. iv. 
figs. 6, 6, 18 ; Chapman, 1892, Joum. Iloy. Mior. Soc. p. 824, pi. v. 
fig. 14, 

The Rhsetic specimens of agglutinans closely resemble 
the forms which Dr. Brady described from Carboniferous 
rocks, but difiTer in many slight details from those of later 
ages. The species is known from nearly all fossiliferous 
strata from the Carboniferous formation upwards. 

Occurs in the Ehsetic of Wedmore, in bed no, 2 ; rare. 
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3, Haplophragmium rhceticum^ sp. n, 

(Pl/XL figs. 3, 4.) 

Test free, compressed, consisting of an involute plano-splral 
series of chambers, wliich in their later growth take on a 
linear arrangement. The sutures of the chambers are well- 
marked superficially, and the edge of the dorsal margin is 
constricted at the sutural points, thus giving the test an 
angulated appearance. Shell-texture coarsely arenaceous. 
Length of a perfect specimen (1*6 milfim.) ; breadth 

pf spiral portion ^ inch (*85 millim.) . 

This species resembles U. elegans * of the Grault in the 
angulate contour of the test ; the morphological types of the 
two forms are, however, quite distinct, since the Eh^tic 
species is strongly compressed on the umbilical axis and the 
segments are in the later growth disposed in a linear manner. 
The crozier-like shape of the test of H. rhcettcum recalls the 
form of H, agglutinans ; but in the latter the spiral series of 
chambers is evolute. 

jy. rheetimm is found in the Rhaetic series at Wedraore, in 
bed no. 2, where it is rare, and in no. 6, very rare. 


4. Haplophragmium canariense (d’Orbigny). 

' (f^l. XL figs. 5 a, S.) 

JVbwwwm camriemis, d’Orbigny, 1839, Foram. Canaries, p. 128, pi. ii. 
£gs. 88, 34 

JUtmlanautiloideaf var. eanarie7m8 (pars), Parker and Jones, 1866, 
, Phil. Trahs. vol. dv. p. 406, pi. xv, figs. 46 a, b, 

Maplophra^ium canatimBe, Brady, 1884, Ohall. Rep. voL ix, p. 810, 
XXXV. figs. 1-5 ; Hfieusler, 1886, Neues Jahrb. f. Min., BeiL Bd. iv. 
» 'p.12, pl;i. figs. 17-20; id. 1890, Abhandl. Schweiz, palajontogr, 

Geselkch. Tol. xvii. p. 84, pi. iv. figs. 1-3. 

The oldest fossil deposits in which the above species has 
'hitherto occurred are those of the Middle Lias. Some of the 
specimens found in the Neocoraian beds of Surrey, and 
described under* the name of Haplophragmium nonioninoidesj 
,'Eeuss, are perhaps referable to the above species f. In tlio 
. Eheetie specirnen the sutural lines are rather obscure ; other- 
* wise it is comparable with typical examples. 

H, odiiarieme Was found in the Rhsatic of bed no. 6, at 
"V^edmpre. Qne specimen. 

Ghapia^,lB02, Joum. Roy; Micr. Soc, p. 322, pi. v. fig. 10. 
j* Chapman, Quart; Jpurn. Qeol Soc. vol.l (1894) p. 695. 
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5. Haplophraqmium emaciatum. Brady, 

(PL XL fig. 6.) 

Haphph'ogmmm e'inaciatum^ Brady, 1884, Ohall. Eep. voL ix. p. 305, 
xxxiii. figs. 26-28 ; Hffiusler, 1890, Abhandl. Schweiz, palason- 
togr. Gesellsch. vol. xvii. p. 37, pi. iv. figs. 8-10. 

Dr. Hgeuslei* has found this species in the Upper J urassic 
beds of Switzerland, and it has also occurred in the Lower 
Greensand of Guildford It is represented in recent 
soundings from the West Indies and the Arabian Sea, and is 
found at moderate depths. 

One specimen of H. emaciatum was found in bed no. 2 of 
the Rhgetic series at Wedmore. 

6. HaphpJiraqmium neocomianum. Chapman. 

(PL XL fig. 7.) 

Haplophragmium neocomianum, Chapman, Quart. Joum. Geol. Soc. 
vol. 1. (1894) p. 695, pi. xxxiv. figs. 2 a, L 

In the Ehsetic washings innumerable thin brown platy 
aggregates occur with more or less regular outlines. On 
rendering these transparent by immersion in Canada balsam 
or turpentine, their foraminiferal nature is easily recognized. 
The septation of the test is seen to be perfectljr regular in 
many specimens, and the commencing involute spiral can also 
be made out. These obscure organisms dififer in no essential 
character from the Neocomlan specimens of the Lower Green- 
sand in the neighbourhood of Dorking, and, like them, these 
Ehaetic examples are alwaj^s of a ferruginous-brown colour. 

ff. neocomianum occurs in the Rhgetic clays of Wedmore, 
in bed no. 2, rare ; no. 3, frequent ; no, 4, very abundant ; 
no. 6, very abundant ; no. 6, frequent. 


, Subfamily TzocsLmmjmFM. 

Ammodiscus, Reuss, 1861. 

7. Ammodiscm incertus (d’Orbigny), 

, (PL XL fi^gs. 8, 9.) 

Opercuima inc&rta^ d’Orbigny, 1839, Foram. Cuba, p. 49, pi. vi. 
figs. 16, 17. 

Orbis Strickland, 1848, Quart. Joum. Geol. Soc. vol. ii. p. 30, 

fig. a. 

Involutina sUicea, Terquem, 1862, M4m. Acad. Imp. Metz for 1861- 
1862, p. 450, pi. vi. tig. 11 (DenxiSme M4m. Foram. du Lias). 


^ Chapman, Quart. Journ. GeoL Soc. vol. 1. (1804) p. 694. 
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InDolidina aspera^ Terquem, 1863, ibid, for 1862-1803, p. 221, pi. x. 
fig. 21 (Troiaieme M4in. Foram. du Lias). 

Commpira oolithicaf Schwager, 1867, in Waagen’a Ueber die Zone des 
Amm, Sowerbyij vol. i. pt. iii. p. 655, pi. xxxiv. (xi.) fig. 4. 

Trochammina incertcif Parker, Jones, and Kirkby, 1869, Ann. & Mag. 
Nat. Hist. ser. 4, vol. iv. p. 888, pi. xiii. fig. 1. 

Comuspira Jiehetica, C. cichhei'genensiSf C. eUAptica, &:c., Kiibler and 
Zwingli, 1870, Foram. Schweiz. Jura, pp. 13, 17, 24. Figures 
distributed in pis. ii., iii., and iv. 

Commpira grantdosa, C, infraoolWdca, &c., Terq^uem, 1870, Troifdfime 
Mdm. Foram. du Syst, Oolithimie, pp. 242-244, pi. xxv. figs. 12-20. 

Trochammina inceiiia, Brady, 1876, iSlonogr. Garb, and Perm. Foram. 
(Pal. Soc.), p. 71, pi. ii. figs. 10-14 ; Tate and Blake, 1876, The 
Yorkshire Lias, p, 452, pi, xvii. %. 17; Hfeusler, 1883, Neues 
Jahrb. f. Min. M. i. p, 69, pi. iv. fig. 1. 

A7nmodi8cu8 mcertz^s, Brady, 1884, Ohall. Bep. vol. ix. p. 330, 
pi. xxxviii. fijOT. 1-3 ; L. G. Bornemann, 1886, Beiti-iige zur Kennt- 
niss des Mus^ellralka, Jahrb. k. preuss. geol. Landesanst., Berlin, 
p. 298, pi. xiii. figs. 3, 4 j Haausler, 1890, Abhandl. Schweiz, pakeon- 
togr. Gesellsch. vol. xvii. p. 65, pi. ix. fi^. 1-21 ; Crick and Sher- 
bom, 1891, Journ. Northampton Nat. Hist. Soc. vol. vi. p. 209, 
% L 

The above synonymy refers to the more important notices 
of Ammodiscus incertus^ and relates chiefly to its occurrence 
in Palseozoic and Jurassic strata. The specimens of A. in- 
certus from the Ehsatic beds of Wedmore often show a 
tendency to depart from the ordinary piano-spiral and circular 
foi-m, being more or less elliptical and irregularly coiled ; in 
the latter character they closely approach A* gordialis. These 
features are not unusual with many of the Carboniferous and 
Permian examples recorded by Dr. H. B. Brady, and also in 
the Jurassic forms described by Dr. Hmusler. In the Rhsetlc 
specimens the tests are composed of fine quarlzose sand, and 
some of the fossils have a conspicuously opaque white appear- 
ance in the washings, whilst others, more obscure in their 
general external characters, are of a brown colour. 

This species occurs commonly in many British Oarbon- 
, iferous limestones, in the Permian magnesian limestones of 
England, and in the Zechsteiu and Muschelkalk of Germany. 
JLt IS al^ abundant^ in Jurassic strata, and is met with in 
.nearly all later fossilifeirous deposits. 

' Frequent in the Bfaaitic of Wedmore, bed no. 2. 


>' 8. Ammodiscus anceps (Brady). 

\ ; : . ; \ (Pi. XI. figs. 10^, J.) 

Tro^Mrnamia V Brady, 1876, Monbgr. of Garb, aud Perm. 

(Pal. 1^.) p. 76, pi iii. figa. Brt, 6* 

The characters of this species as given by Dr. Hi B. 
Brady apply wy nearly to.the,BhaJtic specimens, and arc as, 
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follows : — “ Test free, convoluted, disco idal, thin, consisting 
of a spuriously septate tube coiled in one plane. Septa 
marked externally by oblique slightly depressed lines. 
Diameter ^ inch (*4 millim.).” 

This species was regarded by Brady as a transitional form 
between A. incertus and the septate Trochamminss o£ the 
type T. inflata. Since the arenaceous tube is not definitely 
septate, the species is here placed in the genus Ammodiscus, 
In the Ehsetie specimens the peripheral edge of the test is 
somewhat sharper than that of tlie Carboniferous examples, 
and its diameter averages (0*34 millim.). 

The occurrence of A. anceps in beds of Rlisetic age is of 
exceptional interest, seeing that it was described by Dr. Brady 
from tlie Carboniferous rocks of England and Scotland, and 
was there very rarely met with. 1 have since found this 
form in the Upper Lias of Northampton. 

Found in bed no. 2 of the Rhsetic series at Wedmore, 
very common. 

, 9. Ammodiscus centrifugus (Brady), 

(PI. Xr. fig. 11.) 

Trochmimim emirtfuga^ Brady, 1873, Mem, GeoL Survey Scotland, 
Expl. Sheet 23, p. 95; id. 1873 (in Younpf and Armstrong’s Catal.), 
Trans. Geol. Soc. Glasgow, vol. iv. p. 271 ; id. 1876, Monogr. of 
Garb, and Perm. Foram. (Pal Soe.) p. 74, pi. ii. figs, 15-20, 

> This form is probably only a variety of A. incertus^ as was 
suggested by Dr. Brady, the only difference consisting in the 
straight extension of the last turn of the coiled shell. The 
Rhsetic specimens have the surface of the test much 
wrinkled, 

A. centrifugus was found in the Lower Carboniferous 
Limestone of England and Scotland, at which horizon it 
occurred rarely, and in the Upper Carboniferous Limestone of 
botk countries frequently. One or two examples, probably 
refei’able tb this fom, have also occurred in washings of Upper 
Xias clay from Northampton, 

This species occurs in the Ehaetic series of Wedmore in 
bed no. 2, where it is rare, 

10. Ammodiscus 1 Jones, Parker, and Kirkby). 

(PI. XL figs, 12, 13.) 

Ttoehamnimti miliulmdes, J., & K., 1869, Ami, & Mag. Nat. Hist, 

ser. 4, yol. iv. p. 890, pi. xiii. figs. 9-14; Brady, 1876, Honour! 
Garb, and Peorm. Foram. (Pal. Soc.) p. 79, pi. iii, figs. 11-15. 

This species was hitherto essentially Permian, found in the 
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Lower and Middle Magnesian Limestone of the North of 
England. 

The specimens of A. vnilioloides from Wedmore are more 
compressed than those obtained from Permian deposits, but 
they agree in tlie general plan of growth. The Rlisetic 
specimens are also much smaller than those of Permian age, 
measuring only ^ inch (0*66 millim.) in length, whilst the 
latter are inch (1“75 millim.). 

A, milioloides occurs in the Rlisetic clay, bed no. 2, at 
Wedmore, and is common. 

11. Ammodiscus puaillus (Geinitz). 

{PI. XI. fig. 14.) 

Serpila p-Mlay Geinitz, 1848, Veratein. Zochst. Hotli. p. 0, pi, iii. 
figs. 3-6. 

seiyidoides^ King, 1848, Cat. Perm. Foss, Northumb, 

p. 6. 

Serpula? pmUa^ Jones, 1850, in King’s Monogr. Perm. Fossils, p. 57, 
^ vi. figs. 7-9, pi, xviii, figs. a-d. 

Trochammina Jones, Parker, and Kirkby, 1869, Ann. & Mag. 

Nat. Hist. ser. 4, vol iv. p. 390, pi. xiii. figs. 4-6 &c. ; Brady, 1876, 
MonoOT. Carb. and Perm. Foram. (Pal. Soc.) p. 78, pi. iii. figs. 4, 5 ; 
Hmuder, 1882, Ann. & Mag. Nat. Hist. ser. 5, vol. x. p. 68, pi. iv. 
figs. 27-80; L. G. Bomemann, 1885, Jahrb. k. preuss. geol. Landes- 

. anst, Berlin, p. 293, pi. xiii. figs. 6, 7. 

A^mmodiacv^ pudUvSi Hmusler, 1890, AbbandL Schweiz, pnleeontogr. 
Geselisch. vol. xvii. p. 60, pi. ix. figs. 89-43. 

The Rbsetic examples of tlie above species are both rare 
and very small ; the test is finely arenaceous, as is the case 
with most of the specimens from the black Rhaetic clay. 

A. pu^illns is a common form in the Permian (lower and 
middle Magnesian Limestone) of the north of England (asso- 
ciated with A* milioloides ) ; it is also recorded from tiie 
Zechstein of Germany; also ft'om Triassic rocks in Thu- 
ringia by L. G. Bornemanii ; and from the Upper Jurassic 
: beds of Switzerland by Hseusler, 

Found rarely in bed no., 2 of the Rhmtic series at Wedmore. 

, . , 12. Anmodiscus Eohertsoni (Brady), 

^ / - (PL XL figs. 15, 16, 17 a, b.) ' 

Moheytsmiy Brady, 1876, Mofiogr. Carb, and Perm. 
Foraua. (PM, 8oc,> p, 80^ ph iii. figa. 6, 7- 

One of the commoner forms in the washings of the black 
.Ehaetic clay of l/V’^dmore is, the elegant little species of 
.^iKmorf&cjis whieh Brady found in the Carboniferous 
^shal^ of the west of Scotland* . The finely, arenaceous texture 
of the of the Ehaatic ^specimens exactly accords with the 
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original description of the type forms. I have also found this 
form in the Upper Lias clay of Northampton. 

The species might easily be mistaken for a minute sandy 
Quinqueloculine form ; but the tube is merely constricted at 
each turn by an infolding of the shell-wall, and is not truly 
septate. 

Found in bed no. 2 at Wedmore, common. 

13. Ammodiscus auricula^ sp. n. 

(PI. XL figs. 18 a, 5.) 

Test free, ear-shaped, greatly compressed, consisting of a 
coiled tube, which is spuriously septate at intervals. The 
test sometimes exhibits a central inflated kidney-shaped 
pseudo-chamber. The peripheral edge is usually thinner 
than the rest of the test, so that the margin is flange- like. 
Aperture a slit, situated vertically, on the lower edge of the 
termination of the compressed tube, at its junction with the 
previous whorl. Test arenaceous, thin, and delicate. Length 
about -jV inch (0‘63 millim.). ^ ‘ 

This form is not common in the Rhsetic washings, but 
several characteristic examples were found. Its nearest 
representative is A. Bohertsoni^ but it difiers from that species 
in the peculiar shape and the extreme compression of the test. 

From the Ehaatic, bed no, 2, Wedmore; frequent. 

14. Ammodiscus jurassicus^ Haeusler. 

(PL XL fig. 19.) 

TrocMmmina Jurasstca^ Hseusler, 1883, Ann. & Mag. Nat. Hist. ser. 5, 
vol. X. p. 58, pi. iv. figs. 81-40 ; id. 1882, Neues Jahrb. f. Min. p. 59, 
pi. iv. 4, 

Ammodiscus Jurassicm, Haeusler, 1885, Neues Jahrb. f. Min., Beil. 
Bd. iv. p. 26, pi. iii. figs. 83, 34 ; id. 1890, Abhandl, Schweiz, palseon- 
togr. Gesellscn. vol. xvii. p. 61, pL ix. figs. 44-47. 

This is not a common foraminifer in the Rhsetic washings. 
Fairly typical examples were, however, met with at various 
horizons. Dr. Hasusler recoras A^jwrassictts from the Upper 
Jurassic beds of Switzerland, and he also notes it from the 
Lower Cretaceous. 

This species was found in the Rhmtic of Wedmore, in bed 
no- 2, rare ; no. 5, frequent ; no. 6, very rare. 

15. Ammodiscus Jimfor mis y sp. n* 

(PL XL figs. 20 a, A) 

Test free, spindle-shaped, and sometimes curved ; con- 
sisting of a tube sharply bent on itself at each end of the 
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longer axis, with the coil twisted through several planes 
during its growth, so that the test has a Quinqueloculine 
aspect. The tube forming the test is also constricted at 
various points between the two extremities. Texture of shell 
finely arenaceous- Aperture a circular orifice, formed by the 
open end of the tube ; the aperture is angulated or margined 
in the specimen taken for figuring. Length ^ inch 
(0’48 raillim.). 

This species is related to A. Rohertsoni in the general 
Quinqueloculine plan of growth ; but the cross section of the 
test of the latter species would show a considerably greater- 
amount of lateral compression and breadth. 

A. fusijbrmis was found in the Rhaetic clay of bed no. 2, 
atWedmore; common. 


Subfamily ENnoTirzEiirM. 

Nodosinella, Brady, 1876. 

General characters (after Brady, emended). — Test free, 
straight, arcuate, or crooked, never spiral ; formed either of a 
tube constricted at intervals, or of a single series of segments 
variously combined. Test arenaceous, often smooth exter- 
nally, imperforate, but sometimes having pustulate orifices at 
various points on the surface. Wall or test thick, with a 
labyrintbic structure. Aperture variable, simple or compound. 


16. Nodosinella wedmoriensis^ sp, n. 

(PI. XL figs. 21-24.) 

i^) jPmmmoswUm elongatus, ‘Vine, 1882, Quart. jToitm. Qeol, Soc. 
vol xxxviit p. 890. 

Test more or less cylindrical, tapering towards the ends, 
straight, arcuate, or sharply recurved ; sometimes flattened or 
outspread at, the distal end. The interior divided at intervals 
by partitions, forming a series of chambers ; no indications of 
internal septation visible on the surface of the test Texture 
finely arenaceous; the test of a brown colour; the Outer 
surface/ smooth,^ hut with evidences of foreign substances, such 
as. the impre^ions of crystals which were used to build up 
. the test Wall of test thick and labyrintbic in structure, 
length, of longest specimen found inch (6"25 millim.), 
breath inch 

A large number, of this species were sdected from the 
“ washings* They invariably show the septation of 

when cut ihrot^ . longituaWally, apd it was owing 
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to this fact, and also to its peculiar form, that it was at first 
thought probable that we were dealing with some ancestral 
form of the recent Aschemonella. When the true nature of 
the labyrinthic test was worked out it was seen that the fossil 
form had characters in common with Nodosinella^ a genus 
hitherto known through Dr. Brady’s researches on the 
Carboniferous Foraminifera. The present species, N. toed-- 
moriensisy differs materially from the Carboniferous N. cylin- 
drica * in the absence of external evidences of septation and 
in having a more irregular form, sometimes being even bent 
at right angles. 

This species occurs in bed no. 3 of the Rhmtic at Wedmore, 
very rare \ bed no. 5, very common. 


Stacheia, Brady, 1876. 

“ Plac(ues des Rcwonn^,” &c., Terqoem and Berth elin, 1875. 

"Vine, 1882. 

General characters (after Brady, emended). — Test adhe- 
rent or free ; composed of numerous segments subdivided in 
their interior, or of an acervuline mass of chamberlets, some- 
times arranged in layers, sometimes confused, or of a thick- 
walled test with acervuline or labyrinthic structure, and with 
the interior subdivided into numerous elongate sinuous cavities 
(the latter characters especially applying to the Rhsetic 
representatives of the genus). Apertures simple, but irregu- 
lar, terminal or scattered over the surface of the test. Texture 
subarenaceous, composed of fine sand, sometimes admixed 
with coarser material, and with a cmcareous or chitinous 
cement; imperforate. 

The above genus was proposed by Dr. H. B. Brady in 
1876 to include some adherent subarenaceous Foraminifera 
which he had discovered in the Carboniferous Limestone 
formation of England and Scotland, and which had affinities 
morphologically pertaining to the genera Folytrema^ Tino* 
porus^ and other perforate types. 

In his ^Monograph of the Carboniferous and Permian 
Foraminifera ’ Dr. Brady lays particular stress upon the fact 
that in the Carboniferous strata Stacheia is always parasitic 
(adherent) ; and such is undoubtedly the case with the 
specimens from that formation. In the Rhsetic assemblage 
tne tests are more often perfectly free in their mode of growth. 
The flat complanate or frondose form (S. dispama) is by far 

♦ Brady, 1876, Mouogr. Oarh. and Pemu Foram. (Pal. Soc.) p. 104, 
pi. vii. figs. 4^7. 

Ann. & Mag. N. Hist. Ser. 6. Vol. xvi. 


23 
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the best represented species, in point of numbers, in the 
Rhsetic washings ; and this form appears to have flourished 
on the sea-bottom, spreading horizontally and growing so 
numerously as to make quite a separation band at frequent 
intervals in the clay deposits. 

There are, however, a few examples of Stacheia from the 
Ehsetic beds which were without doubt attached forms ; and 
this feature is especially characteristic of 8. cuspidata and 
8, intermedia. 

It will also be seen from the reference given above that the 
genus is represented in the Lias by fossils which have been 
referred to parts of Echinodermata. 

17. Stacheia intermedia^ sp. n. (PL XI. fig. 25.) 

Test normally attached or sometimes free, irregularly 
cylindrical, and often turned outwardly at one end, thus 
forming a base of attachment. Subdivided internally in an 
megular manner ; with a terminal aperture, and also some 
other orifices of an irregularly stellate outline opening out 
upon the surface of the test. Texture subarenaceous. Wall 
of test of considerable thickness and with a finely labyrinthic 
stocture. Colour pale brown. Length about i inch (6*25 
millim.). 

S. intermedia may be an irregularly cylindrical modifica- 
tion qf the flat, wud-growing form 8. dispanea ; but the 
apparently attached mode of growth of the former organism 
seems to justify its separation under a distinct specific name. 

It occurs in bed no. 3 of the Ehsetic at Wedmore, very 
rave ; bed no. 5, frequent. 

18. StacJieia Brady. (PL XII. figs. 1, 2.) 

8tacheia omgesta, Brady, 1876, Monogr. Garb, and Perm. Foram. (Pal. 

Soc.) p. 117, pi. figs. 1-6. 

Charac^s (after Brady, emended) , — Test elongate, sub- 
: ’ cyBndrfcal, rounded or fusiform ; either adherent, clustering 
, . around ;foreim bodies, or free. Chambers very numerous, 
irreMl^ ini^ape, closely packed, confused in arrangement; 
^the DOuhdaiy-walb of those composing the superficial layer 
sometitues indicated by the areolation of portions of the 
exterior of the test Surface otherwise ^anular or nearly 
’ smooth. Ajj^ftures at the extremities of the fusiform 
, t^etiesfbr disused over the surface in an irregulair manner; 
d^^h.of tie;EJb$Btic specimens about i^ inch (2*6 millim.)-. 

from .^edmore are exactly comparable in 
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form with those figured by Dr. Brady from the Carboniferous 
Limestone of England and Scotland. The specimens from 
the latter formation are somewhat smaller than those from 
the Ehmtic beds. 

jS. congesta occurs in bed no. 3 of the Ehastic series at 
Wedmore, common ; bed no. 5, common. 


19- Stacheia triradiata^ sp. n. (PI. XIL figs. 3-5.) 

Asteracanthiorij^ Terquem and Berthelin, 1876, M^m. Soc. G€ol. 

France, 84r. 2, vol. x., M^m. no. 8, p. 103, pi. ix. figs. 1 Or-e, 

Test free, consisting of three somewhat short and irregu- 
larly cylindrical arms, radiating nearly at right angles to 
one another ; surface smooth or finely granular and of a pale 
brown colour. Interior having an irregular central cavity ; 
the tubular arms divided at intervals by transverse septa. 
Wall of test thick and with distinct labyrinthic structure ; 
texture finely arenaceous. Each arm terminates in a small 
orifice, which leads back into a larger cavity. Average 
diameter of test i inch (3*125 millim.). 

Amongst the sp^imens of ^^Paammosiphon ” in the Vine 
collection at the Royal College of Science there is one un- 
doubted example of Stacheia triradiata collected from the 
Wenlock Shales, so that this form, as well as S, amplexa^ 
ranges back into the Silurian strata, 

S, triradiata was found at Wedmore in bed no. 5, frequent. 

20. Stacheia amplexa (Vine). (PI. XII. figs. 6, 7.) 

Psammosiphon ampkxuSj Vine, 1882, Quart. Joum, Geol. Soc. 

vol. xxxviii. p. 391, pi. xv. fig. 8. 

Test &ee or attached, in the latter case having a flattened 
base. Irregularly subspherical in form, with a warty surface, 
caused by the numerous papillose terminations to the tubular 
system of the interior^ Interior traversed by cylindrical 
tubes, which are disposed in a sinnous manner. Wall of 
test thick and with labyrinthic structure. The Rhmtic 
specimens ate of a pale brown colour, and the shell-texture 
is subarenaceous, consisting of a fine sand, mixed with coarser 
material and crystalline aggregates, cemented together by 
material which was formerly cbitinous. Length about ^ inch 
(5 miilim.). * 

8. ampima has been recorded by Vine under the name of 
Psammoaipkon amplexus from the Wenlock Shales (the Coal- 
brookdale and the Tickwood beds) ; and the same author 
notes it also from the Hairmyres shales of Carboniferous age 

23 » 
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in material collected by Mr. John Young, of the Hunterian 
Museum, Glasgow. It also occurs in the Silurian clajr of the 
island of Gothland. The arenaceous material constituting the 
test of the Silurian specimens, unlike that of Khsatic examples, 
is cemented by calcareous matter. 

The tests of /S. am^lexa from Wedmore have been largely 
constructed of the crystalline aggregates to which reference 
has previously been made, and of which only moulds now 
remain to testify to their former existence. These crystal- 
line bodies were also used in the construction of the tests of 
the other large subarenaceous species from the Rhaetic 
washings, belonging to the genera Nodosinella and Stacheia ; 
but they occur in 8. amplexa in particular abundance. 

8, amplexa was found in the Rhsetic series at Wedmore, 
in bed no. 3, frequent ; no. 5, common. 

21. 8taolhoia dispansay sp. n. (PL XII. fig. 8.) 

Test free, compressed, and generally irregular in outline ; 
some more or less perfect examples, however, have a leaf-like 
form with deeply incised margins. Interior traversed by 
irregular sinuous cavities, which are at intervals transversely 
divided. The positions of the apertures in this compressed 
form are — (1) around the margin, appearing as an interrupted 
slit communicating directly with the interior, and constituting 
a plane of weakness through the median plane of the test ; 
(2) disposed over the surfaces of the test as a series of irre- 
gularly .circular orifices, which are often siphonate, that is, 
borne on the end of a short tube projecting at right angles 
from the general surface, the latter being in some cases 
modified by lateral compression, thus giving the orifice an 
elliptical or slit-like form. Wall of test very thick and with 
a finely labj^rinthic structure. Length of one of the more 
perfect specimens i inch ^12*5 mulim.), breadth i inch 
, (6*25 millim.), thickness inch (1 milUm.). 

The fragmentary remains of this species constitute a large 
proportion of the washed material from one stratum of the 
^. Bbsetic series. at Wedmore. 8. dispanaa does not seem to 
h^ve ev^ been attached to any foreign bodies like some of 
its congeners, but to have lived on the surface of the deposit 
forming ^ that time. One of the specimens found has a 
veiy definite phtlihe, taking a form such as one would imagine 
to^arise frona the extrusion of the sarcode in an amcebiform or 
, Ibiulate maxmer. The majoritv of the specimens of 8. die- 
^gioj^^ha^ distinct shape, and are always 

fragmehtary* fiinee iOie mete separation of the 
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clay from the coarser particles, although very carefully con- 
ducted, is sufficient to break up the excessively friable tests. 

Moulds of crystals observed in the other subarenaceous 
forms of the Rhsetic Foraminifera are also present in the test 
of 8. dispmsa, but they do not seem to have been so largely 
utilized in this form. 

The test of this species, as previously noted, has a tendency 
to split horizontally along the median plane. This is owing 
to the restriction of the internal cavities exactly to the median 
portion of the test and to the marginal series of apertures, 
with which the chambers communicate. 

The above species was found in bed no. 3 of the Rhatic 
series at Wedmore, frequent ; bed no. 5, very common. 


22. Staoheia euspidata, sp. n. (PI. XII. figs. 9, 10.) 

“Plaques des Kayoim4s,”.Terquem and Berthelin, 1875, Mdm. Soc. 

G1&)L France^ adr. 2, voL x., Mfim. no. 3, p. 105, pi. ix. figs. 3 a-f. 

Test normally adherent, compressed, and irregularly 
discoid, but having the peripheral edge inaented or cuspidate. 
The lower, attached surface slightly concave, and the shell- 
wall of that surface thin, so that the figure of the central 
stellate cavity can be seen through the shell. Test some- 
what coarsdy arenaceous, and the wall moderately thick and 
having a finely labyriuthic structure. The apertures are 
arranged almost as in 8. dispansa, some orifices appearing on 
the peripheral margin, whilst others, curiously shaped and of 
a cuspid outline, are seen on the superior face of 'the test ; 
in some cases these are lengthened out to an extraordinary 
d^ree. Diameter of test ^ inch (2*8 millim.), thickness of 
test -jt inch (0’63 millim.), more or less. 

This is a discoidal variety closely allied to 8. dispcma. 
It is fairly constant in its essential characters, and, unlike 
8. di^ma, always shows the adherent modification of the 
inferior surface, although no specimens were found actually 
attadied to foreign objects. 

The forms figured by Terquem and Berthelin from the 
Idas, and referred to above, are very variable, but exhibit the 
essential features of the species. 

8. euspidata occurs in bed no. 5 of the Rhsetic series at 
Wedmore, frequent. 
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Family Textulariida. 

Subfamily Bttlimininje. 

Bulimina, d’Orbigny, 1826. 

23. Bulimina pyrula^ d’Orbigny. (PI. XIT. fig. 1 1.) 

Bvlimina pyrula^ d’Orbigay, 1846, Foram. Foss. Vien. p. 184, pL xL 
figs. 9, 10 ; Brady, 1884, OhalL Rep. vol. ix. p. 899, pi. I figs. 7-10. 

This species has hitherto been known from Liassic strata, 
and it occurs commonly in nearly all Tertiary beds. 

The Rhfietic specimen undoubtedly belongs to this type, 
which is perhaps the most rudimentary form of the genus. 
The test of the example found is fineW arenaceous. 

One specimen, from bed no. 2, at Wedmore. 


Family Lagenidas. 

Subfamily LabeninjE. 

Nodosakia, Lamarck, 1816. 

24. Nodosaria radicula (L.). (PI. XII. fig. 12.) 

NantHm radietda, linn^y 1767, Syst, Nat. 12th ed. vol. ii. p. 1164. 

no. 286 } Montagu, 1808, Test Biit. p. 19^ pL vi. fig. 4, 

Nodosaria Oemitssi, Keuss, 1864, Jahresh. Wetterauer Geaellsch. vol. 
for 1861-1868, p. 77j fig. 12 j Richter, 1866, Zeitschr. deutsch. 
geoL Gesehsch. vol. vm p. 682, pi. xxvi. fig. 26. 

Nodosar^ radiada^ Parker and Jones, 1869, Ann. A Mag. Nat. Hist, 
ser. 8, vol. iii. p, 476 *, id. ibid. voL iv, p. 844 ; id. ibid* 18( 3^ vol, xii. 
p. 209. 

Nodosaria Gemitssij Reuss^ 1861, in Gdnitz^s Dyas, Heft i. p. 121, 

. pL xx. fig. 28. 

Nodosaria JSUngij id., ibid. p. 121, pi, xx* fig. 29, 

Nodosaria NM^ij Richter, ibid, p, 121, pi, xx. fig. 30. 

Nodosmia Jonesi^ id. ibid. p. 121, pL xx. fig. 81. 

. Nodosaria radic/tday Jones and Parker, 18w, Quart. Joura. Geol. Soc. 
' , vol. xvi. p. 468, figs. 1-6 j Brady, 1867, Proc. Somerset Arch, ar.d 
^ Nat Hist. Soc. vol. xiii. p, 106, pi. i. fig. 4? Tate and Blake, 1876, 
ITorkidiire Idas, p. 466, jl, xviii. fig. 17; Brady, 1876, Monogr. of 

, . Oarb. sad Penn. Foram. (Pal. Soc.) p. 124, pi. X, figs. 6-16; id. J 884, 
. Cb^. Rep, vok ix. p. 496, pi. Ixi. figs. 28-81 ; Sherbom and Obap- 
maa, 1886, Joum. Roy, Micr. Soc. p. 746, pL xiv. fig. 24 ; Hseusler, 
1887jNeties Jahrb. f. Min. vol. i. p. 179, pi. v. figs. 40, 46, 48, 49 ; 
; ;;iC 1890, Abhandl* Scbweiz. palssontogr. Geselle<Si. voL xvii. p. 92, 
; xHi. figs. 31-88, 89-60, pL adv. figs. 1, 3-6, 16, 

; . y piis, species, sd well distributed through the 

, Se^ondaiy and Tertia^^ formations, is not known from strata 
, ftibe Permiam . It is one of the few hyaline Fora^ 

^iiic|.wes?e noticedrin thin sectionsof the Wedmore 
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Stone.” In some parts the test exhibits the tabulation of the 
calcareous wall characteristic of the group. 

Three specimens of Nodosaria radimla were seen in the 
limestone (bed no. 9) of Wedmore. 

Marginulina, d'Orbigny, 1826. 

25. Marginulina glabra (?), d’Orbigny. 

(PL XIL fig. 13.) 

Margimdina glabra^ d’Orbigny, 1826, Ann. Sci. Nat. vol. vii. p. 259, 
no. 6, Modele, no. 65 ; Parker, Jones, and Brady, 1866, Ann. & Mag. 
Nat. Hist. ser. 8 , yoL xyI. p. 27, pi. i. fig. 36 ; Brady, 1867, Proc. 
Somerset Arch, and Nat Hist. Soc. vol. xiii. p. 109, pi. ii. fig. 22 ; 
Hfisusler, 1890, Ahhandl. Schweiz, palseontogx. GeseUsch. vol. xvii. 
p. 106, pi. ziv. figs. 36-40, 42, 43. 

The above species has been noticed from various strata of 
Secondary age. There is not much doubt that the Wedmore 
specimen is referable to the same type, although it is not 
safe to speak with certainty, since we have only the vertical 
section of the test in the thin rock-slice. 

This specimen was found in the porous-textured rock, and 
the test has been apparently dissolved away in places, leaving 
a cavity of the exact outline of the fossil ; and into this space 
numerous minute scalenohedra of calcite project from each 
wall. Other parts of the test show tabulation of the calca- 
reous shell. 

One example from the limestone of bed no. 9 at Wedmore. 


Family Eotaliidat. 

Subfamily Rotamitstm, 

Truncatulina, d’Orbigny, 1826. 

26. UruncatAilina sielligera, sp. n. 

(PL XIL figs. 14 a,, &.) 

Superior face flat, with three whorls, the initial chamber 
spherical and prominent; inferior face strongly convex. 
Surface of test distinctly punctate. The convex face has 
raised lines of shell-substance radiating from the umbilicus ; 
the rays are thickest in the middle and taper towards the 
ends. Peripheral edge rounded. Diamefer of test ^ inch 
(0*5 millim.), height inch (0*21 millim.). 

The genus Truncatulina is r^resented in strata as old as 
the Oarooniferous Limestone. The above species differs from 
any form previously described chiefly in the sutural orna- 
mentation of the inferior face, and which resembles that seen 
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in Nonionina stelligera^ d’Orbigny. T. stelUgera is the only- 
example amongst the hyaline Foraminifera which was found 
in the washings of the Wedmore clays. 

One specimen from the Ehaetic of bed no. 2 at Wedmore. 


EXPLANATION OP THE PLATES. 

Plate XI, 

Fig. 1. Feophax diffivt^ifcmnu^ Brady. X 38. 

Fig. 2. Jlc^hphragmtum oggMinam (d’Orb.). lateral aspect; 

peripheral aspect. X 40. 

Fig. 3. FCaphpharagmium rkaMcim>f sp. n. Lateral aspect. X 20. 

Fig. 4. Ditto. Ditto, x 38. 

Fig. 6. JFaphpAragmium eamf'iense (d^Orb.). as, lateral aspect; 6, peri- 
pheral aspect. X IS. 

Fig. 6. jBMphphragmntm Brady. Lateral aspect. X 33. 

Fig. 7. Maj^^hragmium neocomianum, Chapman. Lateral aspect. 

Fig. 8. Ammodisous incertm (d’Orb.). Lateral aspect, x 83. 

Fig. 9. Ammodisctts incertus (d’Orb.), near A. gordialia (Parker and 
Jones). Lateral aspect. X 38. 

Fig, 10. Ammodiscits amepi (Brady), a, lateral aspect; peripheral 
aspect. X 40. 

Fig. 11. Ammodiscus cmirifugits (Brady). Lateral aspect, x 40. 

Fig. 12. Ammodiscus miliolcndes (Jones, Parker, and Kirkby). Lateral 
a^ect. X 88. 

Fig. 18. Ditto. Distorted specimen, x 33. 

14. (Geinitz). Latersd aspect. X 38. 

Fig. 16, Ammodiscus jRobertsoni (Brady). Lateral aspect. X 40. 

Fig. 16. Ditto, Another spedmen ; lateral aspect, X S3. 

Fig. 17. Ditto. Oompreseed varied : a, lateral aspect ; &, peripheral 
, aspect. X 

Fig. 18. Ammodiscus auricula, sp. a, lateral aspect; 6, peripheral 
aspect. X 83. 

19. Ammodiscus JurassicUs, Hsenaler. Lateral aspect, x 27. 

Fig. 20. Ammodiscus Jusiformis, sp. n. a, lateral aspect; h, oral aspect, 
X S3. 

Fig. 21. NodosineUa wed^noriensis, sp. n. X 8, 

Fig. 22. Ditto. Test laid open longitudinally, showing the septate inte- 
rior of the test and thickness of the shell-wall x 7. 

Fig. 28. Ditto. An example -with an outspread termination, x 8. 

Fig. 24, Ditto. Curyed specimen, showing crystal impressions at one 
end^ X 8. 

26^ StcHtAeid intermedia, sp. n. x 7. 

^ Plate XH. 

1* Topical form, x 10. 

\ Fig. 2.'Dittp. ,An example similar to one from the Carboniferous 
Limestone, xB. 

Fig, B. Shi^eiainradiak6,sp.n. x 10. ^ 

- fig., 4 iWtto. homoOto section of the test, shoiying the centi*al 
: :> ; ; ca-yi^ and coi^tdcted apertures, . x 13. 

' Fig> Ditto. 4 sedadn^bf, the teat, i^owing the' areolate character of 
; .^e casmeiat^ the dieil-waff. • k 200. 
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Fig. 6. StacJma amplexa (Vine). X o. 

Fig. 7. Ditto. Test broken open, showing the impressions of crystals 
once included in the snell-structure. X 7. 

Fig. 8. StacJieia dispansa, sp. n. A nearly perfect example, showing 
the sinuous outline of the platy test. X 3. 

Fig. 9. Stacheia cmpidata, sp. n. a, superior aspect ; h, inferior aspect. 
X 10. 

Fig. 10. Ditto. An example with an elongate aperture on the upper 
sm’face. x 7. 

Fig.ll. Bulimina pyi'vlaidi!Oi^\giiy. X 33. 

Fig. 12. Nodosaria radicula (L.). A longitudinal section in the Wed- 
more Stone.” X 20. 

Fig. IS. Marginulina glabra (?), d’Orhigny. A longitudinal section in 
the Wedmore Stone.” X 10. 

Fig. 14. Truncatulma atelligera^ sp. n. cr, superior aspect ; 5, inferior 
aspect. X 33. 


XLV. — On the GeometridsQj Pyralidae, and allied Families 
of Eeterocera of the Lesser Antilles., By G. F. Hampson, 
B.A., F.KS. 

The following paperon the Uraniidse, Geometridse, Thyrididae, 
PyralidsB, and Sesiidaj collected by Mr, H- H. Smith in the 
islands of Grenada, St. Vincent, and the Grenadines for the 
West-India Exploration Committee of the Eoyal Society 
and British Association is a continuation of the series of papers 
aheady published on the Coleoptera, parasitic Hymenoptera, 
Formicidae, Odonata^ and other groups. 

The Geometridse are represented by very few species in the 
Lesser Antilles compared with the large numbers that exist in 
other parts of the iNeotropical Eegion both north and south 
of the isthmus ; and almost all the species are identical with 
those found on the mainland. 

The PyralidsB are represented by a much greater diversity 
of species ; but these, as in other parts of the world, are very 
wide-ranging, most of the species being also found in Brazil 
and Venezuela, some being identical with forms found in the 
United States, whilst othei-s range down to Chili, others 
again being spread throughout nearly the whole tropical 
zone j whilst, even of the species described as new, several 
are represented in the British Museum or other collections by 
specimens from continental localities. 

TTraniidse. 

Psamaihia ohliteraria^ Wlk. xxiii. 845. 

St. Vincent, windwaid side. 
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G^ometridse. 

BojMuasM. 

NepJtdoleuca poUtia, Cram. Pap. Exot. ii. 65. 

St. Vincent, windward side. 

Hyperyihra deorepitaria, Hiibn. Zutr. ii. 29, 186, figs. 371, 
372. 

St. Vincent ; windward side and leeward side, Mount Gay, 
St. George’s. 

Maoaria evenata^ Guen. Phal. ii. 80. 

Grenada ; windward side, Balthazar ; leeward side, Mount 
Gay Estate. 

Oxydia veauUa, Oram. Pap. Exot. iii. 79, pi. ccxl, B, C. 
Grenada : leeward side, Grand Etang Road. 

Dilinea vulneraria, Hiibn. Zutr. figs. 319, 320. 

Grenada. 

Apuda stdisinieosa, sp. n. 

$ . Olive-brown ; vertex of bead greyish. Fore wing 
irrorated with ochreous, most thickly on medial costal area; 
ante- and postmedial olive lines, the former sharply angled 
on median nervure, the latter very highly angled below costa 
and’slightly excurved from thence to, inner margin;, a dark 
discoceUular speck, with an oblique olive striga from costa 
above.it. Hind wing with curved olive medial line. Under- 
side ochreous yellow, irrorated with brown; an indistinct 
curved postmedial line, the area beyond it slightly suffused 
with, rufous and grey. 

, Grenada : leeward side, Mount Gay Estate. Exp, 
28 millim. . , 

■ denticidata, Butl. Ann. & Mag. Nat. Hist. 1881, ii. 

;p. 42.', 

Greniada : windward ^e, Balthazar. St. Vincent. 
<^uen.'^ i. 158. 

; , Si;, yinceni^ wifidward side. . . 
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Larbntiinjb, 

Scofosia stellata^ Guen. Phal. ii. 443% 

Grenada : windward side, Balthazar. St. Vincent : wind- 
ward side. 

Camhogia ohada^ Druce, Biol. Centr.-Am., Het. ii. p. 112, 
pi. Hi. figs. 1, 2. 

St. Vincent, windward side. 

Acibaliinm, 

Craspedia umiilicata^ Guen. Phal. i. 504. 

Grenada : windward side, Balthazar. Grenadines ; Union 
Isle. 

Graspedia defixaria^ Wlk. xxii. 731. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent. 

Craspedia figurinata^ Guen. Phal. i. 473. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Addalia verrmiferay sp. n. 

Antennae ciliated; hind tibiae slender, curved and 
without spurs. Fore wing with the membrane of inner ai'ea 
distorted and ridged, containing on underside a tuft of long 
hair. 

Pale ochreous. Fore wing with the costa pinkish at base ; 
both wines with traces of discocellular specKs and sinuous 
postmedial line. 

Eab, Grenada : w^indwatd side, Balthazar. Eap, 12 
millim. 

Ehodostrophda hotydaia^ Wlk. xxii. 727. 

Grenada ; windward side, Balthazar. 

Rhodostrophia rvhricosta^ sp. n. 

Antennse of male with fasciculate cilia. 

White ; head crimson, with some white between base of 
antennm; abdomen with a pair of black specks on basal 
segment. Fore wing with the costa crimson, with four den- 
tate marks at origin of the antemedial, memal, postmedial, 
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and snbmarginal lines, which on both wings are pale rufous, 
sinuous, and with prominent dark specks on the veins ; a 
prominent marginal series of dark specks. 

Hah. Grenada : windward side, Balthazar. St. Vincent. 
Eimp. 18 millim. 

RJiodostropMa pyraustaria, Butl. Trans. Ent. Soc. 1881, 
p. 336. 

St. Vincent, windward side. 

BhodostropMa phorcaria, Guen. Phal. i. 470. 

Grenada : leeward side, Mount Gay Estate. St. Vincent, 
windward side. 

BhodostropMa rubripictata^ sp. n. 

? . Pui-plish crimson, ^ some yellow on metathorax and 
abdomen. Fore wing with broad yellow medial band not 
reaching the costa, and with sinuous edges, followed by a 
crimson band, broad beyond the cell ; the outer area yelW, 
with conjoined crimson patches on apical half and a small 
patch on inner margin. Hind wing similar ; the yellow areas 
broader; the postmedial sinuous crimson band narrow, and 
with crimson patches beyond it at middle only, 

Hoib. Grenada ; windward side, Balthazar. St. Vincent. 
Erp. 16-18 millim. 

SomoHna temfnato, Guen. Phal. i. 483. 

Grenada : windwudside, Balthazar; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

OmMBTBtNM. 

Geometrafiondaria, Guen. Phal. i. 376. 

Grenada : windward side, Balthazar ; leewai-d side. Mount 
Gay Estate. 

, Endms oceBata, Stoll, Cram. Pap. Exot. v. p. 150, pi. sxziv. 

' fig* 9*, 

, A form with -the discocellnlar spot of each wing reduced to 
a ^ck .-and dib projections of the marginal band mudi 
reduced.' - - 

' Grmadat iimdward side, Bdthazar. Stw Vincent, wind* 

■ '"'I’-,' ■' 
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Nemoria glauciptera^ sp. n. 

Grey ; frons, antennaa, and fore legs pinkish brown ; vertex 
of head white. Fore wing with the costa ochreous, waved 
white antemedial and postmedial lines defined by green. 
Hind wing with discoceliular line ; a waved white postmedial 
line, defined by green and produced between veins 3 and 4 : 
both wings with fine marginal white line ; the cilia grey. 

Hai. Grenada : leeward side, Mount Gay Estate. St. 
Vincent, windward side. Exp. ^ 16, ? 18 millim. 

ThyrididsB. 

Rhodoneura myrsusalis^ Wlk. xix. 892. 

Grenada : windward side, Balthazar, Chantilly Estate. 
St. Vincent. 

Pyralidas. 

Ptbaxtstinm. 

Genus Neukophtseta, nov. 

Type N. clymenalis^ Wlk. 

Palpi with the second joint porrect, extending about twice 
the length of head, the third upturned, long, and acuminate ; 
maxillary palpi short and filiform ; frons rounded ; antennse 
of male thickened and flattened by appressed serrations ; tibue 
with the spurs long. Fore wing with veins 4 and 6 from 
angle of cell j 6 present ; 7 and 10 free. Hind wing with 
vein 3 from before angle of cell ; 4 and 5 from angle ; 6 and 
7 from upper angle j 7 anastomosing with 8. 

Neurophysetis clymenalis^ Wlk. xvii. 459. 

St. Vincent i windward side, Kingstown. 

Sufetula diminutalis^ Wlk. xxxiv. 1315. 

St. Vincent, windward side. 

Homopkysa fahatalis^ sp. n. 

6 . Fore wing with slight costal fold fringed with hair on 
upperside, the apex produced and highly falcate. 

Fulvous yellow. Fore wing with indistinct dark dentate 
subbasal line, oblique towards inner margin; a dark medial 
line with pale inner edge, slightly sinuous and angled on 
vein 2 ; a dark discoceliular spot ; a dark-edged, white, 
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minutely crenulate poatmedial line excurved from costa to 
vein 2 ; a marginal series of minute black and white specks. 
Hind wing paler, with indistinct curved postmedial line; 
some marginal black specks usually present towards apex, 
JE[ab. Grenada : windward side, Balthazar ; leeward side, 
Mount Gay Estate. St. Vincent, windward side. Exp, 
18-22 millim. 


Homophyaa leucoaiicialia^ sp. n. 

S . Head white ; thorax and abdomen fulvous yellow. 
Fore wing with the basal area golden yellow, the outer area 
fulvous yellow ; a fine white sinuous medial line ; a similar 
postmedial line excurved from costa to vein 2 ; a marginal 
series of white and black specks, somewhat irregular in size 
and interrupted at middle. Hind wing pale ; the outer area 
fulvous at middle, crossed by a fine white postmedial line 
and with some white specks on margin. 

Hah, Grenada : windward side, Balthazar. St. Vincent : 
windward side, Kingstown. Exp. 16 millim. 

Zinchenia perapectalisy Hiibn. Pyr. fig. 101. 

Grenada: windward side, Balthazar; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Pycnarmon levinio,^ Cram. Pap. Bxot. iv. 131, pL ccclvii, K. 

Grrenada : windward side, Balthazar. 

Hariiala hipunctalia^ sp. n. 

Bright ordnge j palpi with black bands at base and extre- 
mity of second joint ; fore tibise banded with black ; abdomen 
with a black spot on terminal segment. Fore wing with 
black spot at base of costa ; a slightly curved antemedial 
fuscous line, black towards costa; a discocellular lunule; a 
postmedial sinuous line, oblique from costa to vein 2, then 
retracted to below angle of cell. Hind wing with discocellular 
spot; a slightly sinuous postmedial line, oblique from costa 
to vein 2, then retracted to below angle of cell, and terminating 
hear ansil Ungle : both wings with fine black line at base of 
■cilia.-,: : ' ■ 

. Hah Grenada : leeward side, Mount Gay Estate. Espirifu 
Bauto, BraiiiL Esp. 28 millim., 

/ 1 . .Orange ; ; palm Ijkcfc, white , at b^e ; frons and 
'^ahuUers fuscous. ! Fore half of costal 
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area fuscous ; traces of an antemedial line ; a black spot in 
cell ; both wings with larger discocellular spot ; a post- 
medial line nearly straight from costa to vein 4, then 
curved and retracted to below angle of cell. 

Hah, Grenada : leeward side, Mount Gay Estate. Exjp, 
24 miliim. 


Haritala xanthozonalis^ sp. n. 

Antennae long, thickened and flattened in male ; fore wing 
with the apex rounded ; male with a ridge of long curved 
scales below cell on underside and fovea on upperside. Bright 
fuscous grey ; vertex of head, patagia, sides of abdomen, and, 
in female, a patch on dorsum, yellow. Fore wing with an 
orange subbasal oblique band from cell to inner margin ; an 
antemedial band from below costa to inner margin ; in female 
a spot at lower angle of cell ; a postmedial band sharply 
angled at vein 3. Hind wing with the basal half orange, 
with an antemedial fuscous band from cell to inner margin ; 
the outer half fuscous. 

Hah. Grenada : windward side, Granville. Exp. 18 
miliim. 


Haritala foviferalis^ sp. n. 

Antennas of male thickened and flattened ; a large hyaline 
fovea in end of cell of fore wing and an elongate hyaline 
depression in cell of hind wing. 

cJ. Yellowish fuscous; palpi black, white at base; abdo- 
men ringed with fuscous. Fore wing with dark sinuous 
antemedial line ; a postmedial sinuous line bent inwards to 
the fovea, then outwards and very highly crenulate between 
veins 5 and 2, then retracted to below angle of cell. Hind 
wing with similar medial line : both wings with dark mar- 
gin^ line and line through the cilia. 

Hah. Grenada : windward side, La Force Estate- Exp. 
20 miliim. 

Sylvia ehvo^^ Fabr. Ent. Syst. no. 325. 

Grenada : windward side, Balthazar. St. Vincent, wind- 
ward side. 

Sylepia campalis^ Guen. Belt, et Pyr. p. 344. 

Grenada : windwwd side, Balthazar ; leeward side. Mount 
Gay Estate. St. Vincent. 
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Sylepta penumhralis, Orote, Can. Eiit. ix. p. 106. 

Grenada : windward side, Balthazar. St. Vincent, wind- 
ward side. 

SyUpta anormalis, Guen. Delt. et Pyr. p. 332. 

Grenada : windward side, Baltliazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Sylepta matutinaliSf Guen. Delt. et Pyr. p. 195. 

St. Vincent, windward side. 

8amea eontortilinealiay sp. n. 

$ . Head, thorax, and abdomen black-brown, banded with 
white. Fore wing brown, suffused with black ; an irregular 
white subbasal band, traversed by a black line and emitting 
a tooth below the cell ; a white spot in cell ; a medial white 
band, expanding at middle, and with large black annulus on 
it j a postmedial triangular white patch extending from costa to 
vein 2, and teaversed % a curved black line ; a white speck on 
costa before apex and interrupted marginal line. Hind wing 
brown, suffused with black ; a broad irregular subbasal white 
band ; a broad postmedial white band, traversed by a black 
line, which is nearly straight from costa to vein 2, then re- 
tracted at an acute angle to lower angle of cell, and sinuous 
to inner margin ; an interrupted marginal white line : both 
wiMs with the outer margin excised below apex. 

J&5, Grenada: leeward side. Mount Gay Estate. Exp. 
14 taillim. 

SamM eocIesialtSf Guen. Belt, et Pyr. p. 194, pi. vi. fig. 7. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Bedylepta apygoMa, Guen. Delt. et Pyr. p. 229. 

V Grenada : windward side, Balthazar. 

Medyhpta si&niaUa, Guen. Delt. et Pyr. p. 231. 

Grenada : windward side, Balthazar. St. Vincent, wind- 
'';ward jide.,' 

Guen. Delt. et Pyr. p. 851. 

"Grenada:, windwiitd side, Balthazar. 

w^awoZii^-Gne^^ Belt, et, Pyr. p. 346. 

.'Vl St,'Vlnc«a.t,’'.'; 
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JBedyUpta vulgalis^ Gueu. Delt. et Pyr. p. 202, pi. vi. fig. 8. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Hedylepta zoilusalis^ Wlk. xviii. 603. 

Grenada : windward side, Balthazar j leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Hedylepta amissalis^ Guen. Delt. et Pyr. p. 351. 

St. Vincent, windward side. 

Syngamia florella^ Cram. Pap. Exot. iv. 114, pi. cccxlviii. L. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Syngamia hoemorrhoidalis, Guen. Delt. et Pyr. p. 201. 

Grenada : windwai-d side, Balthazar ; leeward side. Mount 
Gay Estate. 

Syngamia violescentalis^ sp. n. 

? . Dark purplish grey j wings irrorated with bright 
scales ; a nearly straight medial rufous line and curved post- 
medial line. Hind wing with nearly straight medial line 
and obliquely curved postmedial line : both wings with the 
cilia pure white, with a dark line at base. 

ifoS. Grenada : windward side, Balthazar. Exp. 10 millim. 

Syngamia tytimalis^ Wlk. xviii. 605. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Syngamia squamosalis^ Wllngrn. Eug. Besa, p. 382. 

Grenada ; windward side, Balthazar. 

Marasmia cochrusalis^ 'WYk. xix. 969. 

Grenada : windward side, Balthazar. 

Ercia Ji&niialis, Guen. Delt, et Pyr. p. 248. 

Grenada : windward aide, Balthazar ; leeward side. Mount 
Gay Estate. 

Pagyda traducalis^ Zell. Lep. Caffr. p. 54. 

Grenada : leeward side. Mount Gay Estate. St. Vincent. 
Ann. Mao. N. Hist. Ser. 6. VoL xvi. 24 
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I^seudanaltes dry alts ^ Wlk- xviii. 673. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. 

Eulepte concordalis, Hubn. Samml. exot. Schmett. vi. iii. i. 
B. 1, figs. 1-4. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

Oarhaca Smithii, MSschler, Lep. Portorico, p. 137, fig. 18. 

St. Vincent, leeward side. 

Carbaca Krugiij M(5schler, Lep. Portorico, p. 296, fig. 2. 
Grenada : leeward side. Mount Gay Estate, 

JEdtodes ufeus^ Cram, Pap. Exot. ii, 2, pi. xcvii. E. 

Grenada: windward side, Balthazar; leeward side, Mount 
Gay Estate. St. Vincent, 

Omiodes omphaaalis^ Wlk, xviii. 735, 

Grenada ; windward side, Balthazar ; leeward side. Mount 
Gay Estate, St. Vincent. 

Omiodes Butl. P. Z. S. 1878, p. 434. 

Grenada : leeward side, Mount Gay Estate, 

Omiodes humeralis^ Guen. Belt, et Pyr. p. 356, 

Grenada : windward side, Balthazar, 

Qtyphodes qmdristigmalis^ Guen. Belt, et Pyr. p. 804, 

St. Vincent, 

Glyphodes imitalisj Guen. Belt, et Pyr, p. 306, 

Grenada: windward sid^ Balthazar, Granville; leeward 
side, Mount Gay Estate. Grenadines, Union Isle. 

Glyphod^ sihiUalis^ Wlk. xvii. 606. 

Grenada: windward side, Balthazar. St. Vincent, wind- 
ward side^ ,; ; 

, GlypM^ nitidaltSj Oram, Pap. Exot. iv. p. 160, pL ccclxxi. 
^ v_, fig,.7- ' ' ^ , 
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Olyphodes elegans^ Mosclil. Lep. Portorico, p. 299. 

St. Vincent, windward side. 

Olyphodes lucidalis^ Hiibn. Yerz. p. 359. 

Grenada : windward side, Balthazar. 

Olyphodes hyalinata^ Linn. Syst. Nat. iii. 2, p. 279. 

Grenada : windward side, Balthazar. St. Vincent, wind- 
ward side. 

Leucinodes eleganfalis^ Wlk. xvii. 393. 

Grenada : windward side, Balthazar. St. Vincent, wind- 
ward side. 

Ommatospila narcceusalis^ Wlk. xix. 972. 

Grenada : leeward side, Mount Gay Estate. 

Ilellula phidilealis^ Wlk. xix, 972. 

Grenada ; leeward side. Mount Gay Estate. St. Vincent, 
windward side. 

Tegostoma dinichealis^ Wlk. xix. 986. 

Grenada : windward side, Mount Gay Estate. 

Stencphyes huronalis^ Guen. Belt, et Pyr. p. 198. 

Grenadines, Union Isle. St. Vincent, windward side. 

Stencphyes rufifrontalis^ sp. n. 

Hind legs with tuft of hair on tibiae between the spurs and 
on first tarsal joint, above ; hind wing with thick tuft of hair 
on inner area above anal angle. 

White ; palpi rufous, white below j frons and shoulders 
rufous; abdomen suffused with mfous on dorsum, and with a 
rufous band on second segment. Fore wiiig with the costa 
rufous ; a subbasal rufous line ; a narrow white-centred disco- 
cellular spot conjoined to the rufous on costa, and with a 
waved line below it from vein 2 to inner margin,; a crenulate 
postmedial line bent outwards at vein 6 and ending at outer 
angle ; some rufous on apical part of outer margin. Hind 
wing with a rufous spot at apex. 

Hah. St. Vincent^ windward side. St. Lucia. Exp. 
34 millim. 


24 * 
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Genus MiCROCAUSTA, nov. 

Palpi porrect, extending about twice the length of head, 
dow'n-curved at extremity, and the third joint buried in hair ; 
maxillary palpi triangularly scaled ; frons rounded ; antennse 
annulate ; hind tibiae of male fringed with extremely long 
hair on outer side and with tufts of hair towards extremity; 
the spurs absent, the first joint of tarsus fringed with hair. 
Fore wing broad, the apex produced and acute ; veins 3, 4, 
and 5 from close to angle of cell ; 7 from upper angle ; 10 free. 
Hind wing with veins 3 and 5 from anj^le of cell ; 4 absent ; 

6 and 7 from upper angle ; 7 anastomosing with 8. 

Microcamta ignijimhrialis, sp. n. 

d. Head, thorax, and abdomen fulvous, the last with 
some fuscous on dorsum and fiery red at extremity. Fore 
wing purplish pink ; some fulvous on basal inner area ; an 
indistinct sinuous, curved, dark antemedial line ; two almost 
conjoined yellow discocellular spots ; a curved black sub- 
marginal line, bent inwards to costa ; an oblique white apical 
streak ; some fuscous suffusion on margin ; the cilia fiery red. 
Hind wing pale fuscous ; the cilia grey. 

j&flJ. Grenada: windward side, Balthazar. St. Vincent, 
windward side. Mwp. 10 millim. 

Limodes serjpuIaUs^ Led. Wien, ent. Mon. 1863, p. 417, pi- xv. 
fig. 8. 

St. Vincent. , 

Pionea taniolalis^ Guen. Belt, et Pyr.^p. 172. 

, , Grenada : windward side, Balthaza,r. St. Vincent : wind- 
ward side^ Kingstown. 

JPionm ^ypliaaaUs^ Wlk. xviii. 604. 

Grenada : windward side, Balthazar. 

indyJBali$^ Wlk. xviii. 631. 

:Sk Vincent, windward side. 

Wlk; xviii. 605. 

Gten^a : ; >nhdward side, Balthazar, 

palpi white 

' bchjceons , hrown , slightly , suffused with 
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purple ; an indistinct obliquely curved antemedial line ; a 
discocellular speck ; a postmedial fuscous line, very much ex- 
curved from costa to vein 2, then retracted to lower angle of 
cell and nearly straight to inner margin ; a marginal fuscous 
line ; the cilia sufiused with fuscous. Hind wing whitish ; 
the marginal area suffused with fuscous ; the cilia white at 
tips and towards anal angle. 

Hah, Grenada : windward side, Balthazar ; leeward side, 
Mount Gay Estate. Exp, 16 niillim. 


Pionea pulchripictalis^ sp. n. 

Orange ; palpi white below i frons with white line at sides ; 
fore tarsi white, with the extremity black and a black spot 
on first joint ; abdomen with the extremity black in male. 
Fore wing with slightly sinuous antemedial dark line ; an 
indistinct discocellular lunule ; a postmedial line slightly 
sinuous from costa to vein 4, then incurved to below angle of 
cell and straight to inner margin, the area beyond it strongly 
suflFused with purple ; a marginal black line ; the cilia yellow, 
black at apex and below middle. Hind wing with disco- 
cellular speck; a black fascia below the cell, widening to 
outer margin ; a postmedial black line, angled at vein 2, the 
area beyond it black, with two purplish Tines from vein 6 
meeting at vein 2 ; the cilia yellow, with black line at base 
and black at apex and middle^ 

Hah, Grenada: windward side, Balthazar. Exp. 16 
xnillim. 


Pionea seriopunctalis^ sp. n. 

Ochreous brown, slightly suflfused with fuscous; palpi 
white below. Fore wing narrow; an antemedial series of 
three dark specks ; a discocellular speck with black spot 
below it at lower angle of cell; a postmedial slightly curved 
series of specks on the' veins. Hind wixig with discocellular 
speck and postmedial series of specks : both wings with 
marginal brown line and line at base of cilia. 

Hah. Grenada : windward side, Balthazar, Granville. 
Exp. 16 miliim. 

Pionea arenacea, Warr. Ann. & Mag. Nat. Hist. (6) ix, p. 431. 

Fore wing of male with a large fovea at base of median 
nervure: 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. 
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Pachyzanda phce(^teraUSf Guen. Delt. et Pyr. p. 349. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. Grenadines, Union Isle. St. Vincent. 

Pachysancla detritalis, Guen. Delt. et Pyr. p. 347, pi. iv. 
fig. 10. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. Grenadines, Union Isle. 

Padiyzancla ayavealis, Wlk. xviii. 5d6. 

Grenada : windward side, Balthazar. St. Vincent. 

Pachyzanela semilaniata, sp. n. 

d . Both wings with the basal half clothed with rough 
woolly hair on upperside, becoming a ridge of flocculent white 
wool on costa of fore wing ; the patagia fringed with curled 
hair. 

Fuscous ; palpi white below } abdomen with the anal tuft 
white. Fore wing with indistinct antemedial dark line ; a 
discocellular lunule j a dark postmedial line with pale outer 
edge, nearly straight and oblique from costa to vein 2, then 
retracted to lower angle of cell and straight to inner mai-gin. 
Hind wing with dark discocellular speck ; a postmedial dark 
line with pale outer edge slightly retracted at vein 2 ; both 
wings with the cilia white at tips. 

. Eah. St. Vincent. Exp, 34 millim. 

^phytoceros osireaJis, Guen. Delt. et Pyr. p. 327. 

Grenada ; windward side, Balthazar ; leeward side. Mount 
Gay Estate. 

Epicoraia melUnalis, Htibn. Zutr. i. 24, 69, figs. 137, 138. 

Grenada : windward side, Balthazar; leeward side. Mount 
Gay Estate. St. Vincent, windward side. 

Pyrausta luciUa^ Bntl. P. Z. S. 1878, p'. 494. 

Grenada leeward sidei, Mount Gay Estate. 
ojwtIiaoKs, Guen; Delt. et Pyr. p. 172. 

' St. Vracent^ windward sidei ; 

xviii 318. , 

; vGiehada.j' le^ard side,; Mount Gay Estate. St. Vincent, 
: /^iiodwa^ aid& 
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Danaga iufalis^ Gruen. Delt, et Pjt. p. 245. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. 

Gataclysta cealis^ Wlk. xix, 953. 

Grenada : ' windward side, Balthazar. 

Gataclysta moniligeralis^ Led. Wien. eut. Mon. 1863, p. 454, 
pi. sviii. fig. 10. 

Grenada : windward side, Balthazar, La Force Estate. 

Gataclysta opulentaluy Led. Wien. ent. Mon. 1863, p. 453, 
pi. xviii. fig. 7. 

Grenada : windward side, Balthazar, La Force Estate. 
Gataclysta axis^ sp. n. 

Fulvous and white. Fore wing fulvous yellow, darker 
towards costa ; two broad, more or less conjoined, subbasal 
white bands, not reaching the costa; a slightly oblique 
medial white band ; a white fascia in and beyond end of cell, 
interrupted by the dark-edged discocellular lunule, and often 
conjoined to a large patch on inner area ; an oblique trian- 
gular postmedial white patch from costa to vein 2 ; a dark- 
edged orange marginal band, with a wedge-shaped white 
mark on its inner side from costa to vein 2 ; cilia white. 
Hind wing fulvous yellow ; the base, inner area, and a medial 
band white ; a white patch on outer area with four black and 
silvery-purple, more or less double, ocellate marks, the one 
nearest apex with a black line over it. 

£lab. Grenada: windward side, Balthazar, Chantilly Estate. 
St. Vincent, Kingstown. Ewp, 12 millijoi. 

Gataclysta annulalts, Guen. Belt, et Pyr. p. 266. 

Grenada : windward side, Balthazar. 

JSydrophysa plumtpedalis^ sp. n. 

d. Dark fulvous brown; fore coxse and femora fringed 
with dark hair ; hind tibiae with fringes of very long dark 
hair on each side of inner medial spur ; a white line above 
the eyes ; abdomen with pale bands. Fore wing with sub- 
basal pale line angled at middle ; two medial white lines, the 
inner sharply angled on vein 1, the outer produced to a long 
point on vein 1 ; a very oblique white-edged wedge-shaped 
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postinedial mark on costa, terminating on vein 5 ; a black- 
edged fnlvons marginal band expanding into a black spot at 
apex, and with some white on it at costa and on its inner 
edge. Hind wing fuscous, with slightly sinuous pale ante- 
medial, postmedial, and submarginal lines, terminating near 
anal angle ) cilia w'hite, with a dark line at base. 

llah, Grenada : windward side, Balthazar. Escp. 18 
millim. 

Hydrophysa scuthesalis^ Wlk. xix. 950. 

Hydrocawpa tortalis, Led, Wien. ent. Mon. 1863, p. 452, pi, xviii. 

fig. 3. 

Grenada ; windward side, Grand Etang. 

Amhia leucostictalis^ sp. n. 

S . Dark fulvous brown ; thorax marked with white. 
Fore wing with white spot at base and subbasal band toothed 
on median nervure ; a postmedial white spot on inner margin ; 
a slightly curved postmedial white band from costa to vein 4 ; 
a black-edged marginal fulvous band with white marks on its 
inner edge ; cilia white, dai'k below apex and middle. Hind 
wing with white subbasal and antemedial lines, the latter 
becoming a broad band towards costa ; a curved postmedial 
white band from costa to vein 4 and vein 2 to inner margin ; 
a rctarginal dark-edged band, with some white marks on its 
inner edge ; cilia white. 

Grenada: windward side, Balthazar. Ewp* 10 

millim. 

Stenia htecdis, SnelL Tijd. v. Ent. xviii. p. 245, pi. xiii. 
figs. 17, 18. 

Grenada; windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

JDiaihrausta nercnalis^ Wlk. xix. 929. 

St Vincent^ windward side. 

OMBYSAXTQmjEt. 

Mplr^nai^om4?s^Mh^ Am. Ent. lii.- p. 286, figs., 152, 153. 

, Grenada,: windward side, Balthazar^ , 

xxxiv. 1231. 

^ ; leeward side, Mount 

' -Sty Vin6efit,'W^^ 
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Torda leucospilalisj sp. n. 

cJ • Dark rick red-brown. Fore wing with the antemedial 
line represented hj a series of white specks ; a round pure 
white spot on costa just beyond middle ; a large yellow patch 
irrorated with red and crossed by a dentate red line on inner 
mai-gin beyond middle ; a postmedial white speck on costa ; 
cilia yellow below apex. Hind wing fuscous, with an in- 
distinct pale postmedial line angled at vein 2 ; a marginal 
series of white specks. 

Hah. Grenada : windward side, La Force Estate. Eocp. 
22 millim. 

Torda vacuana^ Wlk. xxviii. 441. 

St* Vincent, windward side. 

Genus Pachtpalpia, nov. 

Palpi poiTcct, extending about the length of head, down- 
curved at extremity, the end of second joint and the third 
clothed with curled hair ; frons with a slight tuft i antennae 
of male thickened and flattened ; mid and hind tibiae slightly 
fringed with hair ; the first joint of hind tarsus with a large 
tuft of hair. Fore wing with the apex somewhat produced 
and acute ; the outer margin slightly angled at vein 4 ; veins 
3, 4, and 5 from close to angle of cdl j the discocellulars 
highly angled; 8 and 9 given off from 7 ; 10 absent. Hind 
wing with the outer margin slightly angled at vein 3 ; vein 3 
from near angle of cell; 4 and 5 from angle; 6 and 7 from 
upper angle, 7 anastomosing slightly with 8. 

Pachypalpia dispilalisy sp. n. 

(J, Eufous. Fore wing irrorated with dark brown; a 
white sublmsal speck in cell and striga below it ; an ante- 
medial yellowish-white spot oh costa, with traces of a sinuous 
line arising from it; a postmedial yellowish-white spot on 
costa with a curved dark line arising from it, the area beyond 
it rather browner. Hind wing reddish brown, the base and 
basal half of costal and inner areas pale ; underside purplish 
grey with dark irroration ; a medial line from costa to middle 
of discocellulars, and a slightly curved postmedial line. 

Hah, St. Vincent. 20 millim. 

Genus Streptopalpia, nov. 

Palpi extending about twice the length of head, angled in 
front of frons, then down-curved and thickly scaled ; frons 
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with a slight tuft; antennae of male slightly serrate and ciliated ; 
mid and hind tibiae with tufts of hair at middle and extremity, 
the tarsal joints tufted. Fore wing with the apex produced, 
acute, and turned down ; vein 3 from near angle of cell ; 
4 and 5 from angle ; 7, 8, 9, and 10 stalked, 7 being given 
off near the margin. Hind wing with vein 3 from near angle 
of cell ; 4 absent ; 6 and 7 from upper angle, 7 anastomosing 
with 8. 

Streptopalpia ustalis^ sp. n. 

Head and thorax purplish red, irrorated with grey ; abdomen 
brownish. Fore wing red with a slight purplish tinge, the 
scales on basal half tipped with grey; a slightly curved 
medial white line ; two obliquely placed discocellular black 
specks; an obliquely curved postmedial white line ending 
close to outer angle. Hind wing whitish, suffused with red 
on apical area ; traces of a pale postmedial line angled on 
vein 2. 

Eah Grenada ; windward side, Balthazar ; leeward side, 
Mount Gajr Estate. St. Vincent : windward side, Kingstown. 
Exp, 14 millim. 

Caphya Wlk. xxvii. 13. 

Grenada: windward side, Balthazar. St. Vincent, wind- 
wj^rd side. 

Gaphys dtjAia^ Warr. Ann. & Mag. Nat. Hist. 1891, vii. p. 495. 
Grenada : windward side, Mount Gay Estate. 

Bonchia ^munitdUa, Led. Wien. ent. Mon. 1863, p. 345, 
pi. vi. 13. 

Grenada : windward side, Balthazar ; leeward side, Mount 
Gay Estate. St. Vincent, windward side. 

EjpiJPAScmxurjB, 

Genus Isxx^pha, hov. 

Palpi porrect, extending about twice the length of head, 
. the ■ second joint fringed with long hair above, the third 
; well developed, naked, and acute; maxillary palpi filiform; 
' . antehnsa of female minutely ciliated ; vertex of, head roughly 
scaled j tibisesmooth, , Fore wing with the ^ex rectangular ; 
'vem„3 .from hear angk of cell; 4 and 5 from a point; 

3 8, and 9 stalked;; 10 and Hfree; a fan of scales at end 
cell and a sfight medial ridge of scalas. Hind wing with 
; iVeipt 3 fpm heat ahgle of ;chll;; 4 and 5 from apoint ; 6 and 7 
: angle, ^ ahastotnosing with 8. , 
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Ishpha lactealis^ sp. n, 

? . Pale ochreous ; abdomen suffused with black above 
and with red at base. Fore wing with the basal half cream- 
coloured, with some rufous and black on costal area and a 
black streak above base of inner margin ; an obliquely 
curved ill-defined pale medial line ; a diffused postmedial pale 
band slightly excurved at middle, the medial area suffused 
with rufous and black, paler towards costa ; the^ veins of 
outer area streaked with black ; a dark rufous marginal band. 
Hind wing yellowish whiter the apical area suffused with 
fuscous down to vein 2. 

Had, Grenada : leeward side. St. George’s. Exp* 24 
millim. 

PSYOITINJS* 

Myelois transitella^ Wlk. xxvii. 54. 

Grenada : windward side, Balthazar. 

Myelois ochrodesmay Zell. Hor. Ent. Ross* xvi. p. 209, pi. xi. 
fig. 26. 

Grenada : leeward side, Mount Gay Estate. St. Vincent, 
windward side. 

Phycita MoeschUri^ Rag. Nouv. Gen. p. 12, 

St. Vincent, windward side. 

Phycita ptyonopoda^ sp. n. 

Maxillary palpi filiform ; antennae ciliated and without 
sinus and tuft ; a veiy large tuft of ochreous hair from base 
of hind femora. 

Head and thorax purplish red ; abdomen fuscous, with some ^ 
purplish red at base. Fore wing purplish red ; the base 'of 
costa suffused with black in male ; an oblique diffused greyish 
antemedial band ; some grey scales diffused over discal and 
outer areas ; two dark discocellular specks ; a minutely 
dentate gr^sh submarginal line excurved between veins 
6 and 2 ; a marginal series of dark specks. Hind wing 
pale semihyaline ; the veins and a marginal line dark. 

Hah* St. Vincent : windward side, Kingstown. 

16 millim. 

Phycita lignosella^ Zell. Isis, 1848, p, 883. 

Grenada : windward side, Granville. St. Vincent, wind- 
ward side, 

Phycdta Ti^eiinella^ Zell. Isis, 1848, p. 886.^ 

Grenada : leeward side, Mount Gay Estate* St. Vincent, 
windward side. 
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Nephopteryw pellucens^ Zell. Isis, 1848, p. 866. 

St. Vincent, windward side. 

Phidotriclia erigens, Rag. Ann. Soc. Ent. Pr. 1888, p. 139. 
St. Vincent, windward and leeward sides. 

Ancylostomia stercorea^ Zell. Isis, 1848, p. 873. 

Grenada : windward side, Balthazar. St. Vincent, wind- 
ward side. 

Etiella &inclmnell<i^ Treit. ix. 1, p. 201. 

Grenada : windward side, Balthazar. 

Nephopterysa infasellay Zell. Isis, 1848, p. 869. 

St. Vincent. 

EuzopJiora tramitella, 

Grenada: windward side, Balthazar; leeward side, Mount 
Gay Estate. 

Ancylosis anticellay Zell. Hor. Ent, Ross. xvi. p. 185, pi. xi, 
fig. 14. 

Grenada : windward side, Balthazar. 

Syria simplicula^ Zell. Hor. Ent. Ross. xvi. p. 246, pi. xii. 
fig, 49. 

Bt. Vincent, windward side. 

JSomoeosoma impeditelia^ Zell. Hor. Ent. Ross. xvi. p. 229, 
pi. 3di. fig, 37. 

Ghrenada i , -windward side, Balthazar, La Force Estate ; lee- 
ward side, Mount Gay Estate. St. Vincent, windward side. 

: Ejikestia parvuh, Zell. Hoti Ent. Boss. xvi. p. 249, pi. xii. 
fig. 51. 

St. Vincent. , . ‘ 

Sos<moBimje. , 

S&rpophaga alhinella, Cram. pi. cOclxxiv. D. 

: Grenflda ; windward side, Balthaaah 

OsjMsiisrM. 

ffatytespuaillaliSf Hlibn. Zutr. figs. 167, 168. 

Grepada: : windward, side, Balthazar. , 

‘ saepS^d^ia, Fa'te.' Ent.’ Syst. ii}., 2, p..238. 

V ;^;G»nadat leeward sidh;, ^oucS- Gay Estate.,- . ,^t, Vincent, 
''•w^ward-sidei, .v*'-" 
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Diatrcea canella^ sp. n. 

cj . Differs from saccharalis in being grey, irrorated with 
fuscous instead of ochreous. Abdomen with the base fulvous, 
suffused with fuscous on dorsum. Fore wing thickly irrorated 
with fuscous ; the oblique medial line prominent and excurved 
round the discocellular speck ; the curved postmedial and 
marginal series of specks prominent ; no oblique apical streak. 
Hind wing yellowish white; the apical area greyish and 
with some dark marks on the margin. 

2 . More suffused with white ; the markings of fore wing 
more or less obsolete ; the hind wing wholly white. 

Hah. Grenada : windward side, Balthazar ; leeward side, 
Mount Gay Estate. Brazil. Exp, c? 24-28, 2 32 millim. 

Gramhm JissiradielluSy Wlk. xxvii. 160. 

Grenada : windward side, Balthazar. St. Vincent, wind- 
ward side. 

Cramhus chry sopor ellus^ sp. n. 

Silvery white; palpi orange at sides; collar with two 
orhnge stripes which unite on thorax. Fore wing with some 
golden orange kt base of costa; a curved medial golden line ; 
an obliquely curved line from costa beyond middle to outer 
angle ; two golden lines across apex uniting into a patch on 
margin with two black spots on it ; cilia golden. 

Bah, Grenada ; windward side, Balthazar. St Vincent, 
windward side. Easp, 12 millim. 

Ptochostola pygmcea^ Zell. Hor. Ent. Boss. xvi. p. 173, pi. xi. 
fig. 10. 

Grenada : windward side, Balthazar. St. Vincent : wind- 
ward side, Kingstown. 


SesiidsB. 

Sciapteron gelifmnis^ V7lk. vii. 46. 
St. Vincent, windward side. 


XLVI.— ^ new WesUAjrican Insect, 

By W. H; Ni^nnet. 

Odonata. 

, , Oeratcgomphua ? mneoikoraXy Nunney. 

A short while ago I received, amongst other insects from 
West Africa, a fine, species of which, I believe, 

has not been described, and which I have provisionally located 
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in this snbgenus, though it is either a very aberrant species 
or the type of a closely allied genus — I am inclined to think 
the latter. Should it eventually be considered not con- 
generic, I propose the name of Oeratopyga. 

The description of the species is as follows : — 

<J, Head moderate, hardly broader than the thorax; 
vertex deeply bilobate, of shining metallic green. Eyes 
moderate, not contiguous, but very closely approximated, 
brown. Occiput metallic green, produced in two obtuse 
cones. Front very hairy, the hairs black and, together with 
the labium, of a reddish yellow. Thorax moderate, nearly 
square, slightly sloping in front, which part is hairy, the 
hairs brownish, of a dark brownish hue, with dark metallic 
green reflections, and a faint yellow line medially on each 
aide; beneath reddish brown. Wings hyaline, somewhat 
pointed ; neuration black, the reticulation wide, becoming 
finer towards hinder and apical margins ; 17 antecubitals ; 
hypertrigonal space 4- celled in upper wings, 3-celled in hind 




Ceratogoa^kaa? estieothorax, Noimey. — ^A. Appendages &om above. 

B. Final segments and appendages m prolle. 

wings ; nodus nearer the ^rostigma than the base in upper 
wings, as in Gorduliinm. Pterostigma short, black, covering 
two and a half cellules. Membranule short, narrow, black. 
.The- legs are long, dull black, somewhat spiny ; the femora 
wifih a lateral ^rina outwardly and a row of small teeth in- 
wardly; the tibiisB have a lateral carina inwardly and a row 
of minute teeth onWardly. The tarsi are black, with long, 
: d^ply bifid, divaricate, curved claws. 

The body is long and nairOw, cylindrical to the sixth 
segmen^^ where it dilstes to the , eighth segment, the final 
‘ elements decreasing gradhally in width. , Somewhat, premi- 
um wnnded or^lesttes p^hr bn fte second segment, and. the 
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third segment is somewhat constricted. The second segment 
is ornamented by a narrow yellow half-ring dorsally and 
laterally, excluding the oreillettes. The third and fourth 
segments bear on each side a subtrigonal yellow spot, the two 
succeeding segments being unornamented. The seventh 
segment bears at its basal third a yellow semicircle ^ the 
foflowing segments are unornamented, the seventh and eighth 
of equal length. The ninth segment has a short spine at its 
hinder margin above. The tenth segment is provided dor- 
sally with an acute retroverted horn, sparsely haired and with 
a minute obconic plate attached to its base. This horn is 
equal in height to the length of the tenth segment. There 
are small crenatures on the hinder margins of the last three 
segments. The appendages are black: the superior sub- 
cylindric, approached until their terminal third, where they 
become divaricate j they are slightly curved upwards and 
forwards seen in profile; the apices are obtuse; they are 
sparsely haired and are of the length of the eighth segment. 
The inferior appendages are somewhat shorter, conical, bifid 
at the tip, and with a deep conical groove basally, the apex 
pointing outwards ; they are much thickened at the base, 
and seen in profile the extremities curve slightly upwards : 
like the superiors, they are slightly hairy. 

The wing-expanse is 3^ inches and the .length 2 inches 
9 lines. 

The affinities of this species are curious. It has an un- 
doubted affinity to Geratogomphvs in its general facies and 
the abdominal dorsal spine, but the anal appendages ( C^pictus) 
are widely different; no lateral plates occur, as in Gerato- 
gomphus pictus. Again, it approaches Anormogomphus in 
the oreillettes, whilst the Gorduliine character of the position 
of the nodus of the upper wings is peculiar. 

The female is unknown, as likewise the exact habitat of 
the described male. I believe^ however, it is a Cameroon 
species. One specimen in my own collection. 


mSCELLAJTEQUS. ^ 

BoU on Ehysota Armiti. By Edoab A. Smith. 

Is the August number of these ‘ Annals ^ some observations 
appeared fk>ni tibie pen of Mr. 0. Hedley upon the identity of this 
species with the E.flyensis of that author. If in E, Armiti I have 
redesoribed Mr. Hedley*s species (which at present seems very 
doabtfdl), I must lay the blame either upon his description and 



352 


Miscellaneous^ 


figure or upon the amount of variation assumed by this form. I 
fully concur with Mr. Hedley with regard to the importance of 
figures, which, however, should be correct, for an inaccurate figure 
is almost worse than none. 

I find other differences, however, besides that of size, which 
certainly is not “ the only written discrepancy in the descriptions 
of each.” Differences of form, of colour, and sculpture are also 
indicated. The whorls of It. Jlyensis are said to bo “ above rather 
convex,” whereas in E, Anniti they are flattish ('• vix oonvexi- 
nsculi ”). The lower surface of the latter is concentrically striated, 
a feature not noticed in the description of R. Jlyensis* The spire in 
Mr. Hedley’s figure is much higher than in my species, and the 
strongly marked suhperipheral band is also wanting in if. Ar'miti, 
I compared it with if. liercules^ not because I was ignorant of 
Mr. Hedley’s description and figure of if. Jlyensis^ but because it 
seemed to me to have a closer relationship with that species, and 
because specimens were at hand for comparison. 

, In conclusion, I would remark that Mr. Hedley’s observations 
would^have appeared with more propriety if ho had been writing 
upon the fauna of New Guinea. Some Americans are said to he 
very jealous of interference by Europeans with their fauna ; and it 
seems almost as if the green-eyed monster ” wore tripping in the 
Antipodes. 


JDescriptioiiis of some nm Araueidm of New South Wales* 

By W. J. Baiubow. 

Three new species of orb- weavers of the genus NejJhila from New 
England and Sydney are described. The fact is , recorded of a young 
, bird (probably Estrelda t^nporalU) having been caught in the web 
of N u^trico^ in the vicinity pf Sydney ; -also that Mr. A. J. Thorpe, 
of, tiho Auatealian Museum, had seen an emu- wren {Stipitu/vs 
entangled in thewbb of one of the at Madden’s, 

near Belle Plains (N,S.W.) ; also at Cape York several, of the blue 
warblers, notably Malunis Brownii (Yig. &Harsf.)and AT. mnahilis 
(Gould), The writer points out that it is only young birds and 
those of weak wing-power that are arrested by such webs, and he 
expresses doubt as to the correctness of the assertion of some writers 
that .birds so caught are devoured by the spiders ; he points out that 
,csapb- web is placed in position by the unerring instincts of the spider, 
simply because; the dituatioh is such es will assure abundance of 
fdod’in the shape of insects, and that it is merely an accident when 
a bird becoiues entangled in the' toil. The paper concludes with a 
description of t-be m^e of coition in the Nephilm and a list of the . 
piously ,de^ Australian species of the genus.-r-.d5semci of 
qf iSe Sa(iei^.of Nm S(yuilh Wahs^ Iune2o, 
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XLVIL—- On some new and ran^e British Oopepoda. By 
Thomas Scott, P.L.S., Naturalist to the Fishery Board 
for Scotland, and ANt)REW ScOTT, Fisheries Assistant, 
Universify College, Liverpool. 

[Plates XV.-XVB.] 

JS^enhelia Blanchardij sp. n. (PL XV. figs. 1-10.) 

Descriptiori. — FemaU. Length 1^15 millioi. of an inch). 
Body elongate, moderately stout; rostrum prominent Und 
somewhat curved. Antennules long and slender, eight-jointed, 
the first and second joints much longer than any of the others ; 
the fifth, sixth, and seventh joints sube^ual and very short ; 
the fii^t and second joints are very sparingly setiferoUs, but 
the others are provided with a number of moderately long 
setsS. The proportional lengths of the various joints are as 
follows ; — 

Proportional lengths of the joints. . 27.S6.10.g.5.g.5.9 
Number of the joints 12 34667 8' 

Antennae moderately stout ; secondary branch elongate ; the 
first joint is nearly twice the length of the terminal one, but 
the middle joint is very short ; there are several setae on the 
secondary branches, as shown by the drawing (fig« 3). Man* 
dibles large and furnished with a broad biting-part j the basal 
portion of the mandible-palp, which is about as large as the 
mandible, becomes gradually more dilated outwardly; the 
distal branch is larger than lie other and one-jointed, but the 
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smaller branclx is two-jointed (fig. 4). Posterior foot-jaws 
moderately stout j terminal joint very narrow and about three 
times as long as broad^ and armed at the apex with a mode- 
rately long slender claw and two setm ; the proximal half of 
the inner margin of the second joint is fringed with hairs, and 
near the distal end of the margin is a moderately long plumose 
seta (fig. 6). The inner branches of the first pair of 
swimming-feet are long and slender ; the first joint extends 
to the end of the outer branches ; the second joint is short, 
while the third is very narrow and nearly three times the 
length of the second joint (fig, 7) . Outer branches of the 
second, third, and fourth pairs elongate ; inner branches much 
shorter (fig. 8). Fifth pair large ; inner portion of the basal 
joint long and narrow and tapering towards the apex ; the 
outer margin, which is nearly straight, is fringed with minute 
hairs, while four spiniform setm spring from the distal half of 
the inner margin and apex ; the two upper marginal setse are 
stout and comparatively short and distinctly bifid at the end ; 
the apical seta is also short, but the lower marginal seta is 
elongate and slender except towards the base, which is 
moderately stout; the secondary joint is elongate, narrow, 
and extends somewhat beyond the extremity of the basal 
joipt ; the distal end of the exterior margin is produced out- 
wards into a triangular hook-like process ; there are a few- 
small sette on the exterior margin and on the distal end of 
the inner margin and apex (fig. 9). Caudal stylets narrow 
andrrather longer than the last abdominal segment (fig. 10). 

Hiddiat ^ Arisaig, Argyllshire f a few specimens from 
dredged material collected in 1892./ 

, ^Bemafhs^ This species is at once distinguished by the form, 
and ahnatuxe of the fifth pair of thoracic feet;, the hook-like 
process at the end of the secondary joints, as shown by the 
drawing^ is characteristic of all the specimens examined, and 
the two upper setm on the inner margin of the basal joint are 
distinctly bifid;, the structure of the Untennules, the form of 
the first pair of swimmin|-feet, and the elongate caudal 
also fortta a Combination of characters not observed in 
an^ other species known tons. We have much pleasure in 
^ying .to this species the name of our esteemed friend , and 
■ correspondent, Dr. Kaphael Blanchard, of Paris. 


, / Thalestris peltdia ‘ 

(Pi; 2V. figs, PI. XVt figs, 1-8.) / ^ 

Boeck, Drersigt Norges Oopepoder, ji. 46 (1864). 

^ <3ppepoda, vol. il p. iSB, pi 1^;, ; 

"6 millim.^ (A ^ ihchh 
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new and rare British Oopepoda, 

Body stout, depressed, somewhat like Zaus spxnatus in general 
appearance \ rostrum short, truncate. Antennules moderately 
stout, nine-jointed, setiferous and gradually tapering from the 
base ; the fifth, seventh, and eighth joints much shorter than 
any of the others. The annexed formula shows the propor- 
tional lengths of the various joints : — 

Proportional lengths of the joints. , 14 . 18 . 13 . 11 . 5 . 8 . 4 . 8 . 8 

Number of the joints 1 2 3 4 6 6 7 8 9* 

Secondary branches of the antennae two-jointed, stout, and 
furnished with several plumose setae, the first joint rather 
shorter than the other (PI. XV. fig. 13). Mandible-palp 
narrow- elongate, sinuate, provided with two small marginal 
and one-jointed branches (PI. XV. fig. 14). Anterior foot-* 
jaws short, dilated, and armed with a strong terminal claw, 
and with three short setiferous marginal processes (PI. XV. 
fig. 15). Posterior foot-jaws stout, of moderate length, and 
furnished with a strong slightly hooked terminal claw (PI. XVI. 
fig. 2}. First pair of swimming-feet robust; the second 
basal joint is provided interiorly and near the distal end with 
a short hook-Hke spine ; the first joint of the outer branches 
is equal to nearly half the length of the second, while the 
end-joint is very short ; the marginal spines of the first and 
second joints are long and slender; the end-joint, which 
bears two small setss on the exterior margin, is armed at the 
apex with two stout claw-like spines, fringed on the outer 
edge with minute hairs, and with an elongate and moderately 
stout seta; a small seta also springs from the distal end of 
the inner margin of the second joint ; the first joint of the 
inner branches, which are elongate and fringed with small 
hairs on both margins, bears a moderately long plumose seta 
on the middle of the inner aspect ; the second and third joints 
are veiy small j each of the inner branches is armed with an 
elongate and powerful terminal claw, fringed with minute 
hairs on the outer edge, and with also a terminal ^iniform 
seta; both branches are of nearly the same length (PI. XVI. 
fig. 3). In the fourth pair, which are comparatively slender, 
the inner branches extend only to about the end of the second 
joint of the out^ branches (PL XVI. fig. 6). The fifth 
pair are foliaceous j the basal joint, which is broadly subtri- 
angular (its neatest length being equal to only about two thirds 
of the breadth), is provided with five setae — one on the lower 
half of the inner margin and four at the apex ; the two middle 
apical setaa are long and plumose, but all the others are short ; 
the secondary joint is moderately long and subovate. tlie inner 
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edge is nearly straight and provided with a few small and 
equidistant fascicles of minute hairs; the outer margin is 
gently curved, densely setose on the upper half and with 
several setse on the lower half and apex (PI. XVI. fig. 6). 
Caudal stylets short, scarcely equal in length to the last 
abdominal segment. 

M<d.e. The male is similar to the female except in the 
following particulars : — The antennules, which are moderately 
stout, are modified for grasping (Pi. XV. fig. 12). The 
second pair of swimming-feet are very similar to those of the 
male of Thaleairia Tiar^adoides, Claus, except that the second 
and third joints of the inner branches are coalescent (PI. XVI. 
fig. 5). In the fifth pair the basal joint is much shorter than 
in the female, being scarcely produced interiorly; it bears 
three moderately stout apical setse, the middle one of which 
is about twice the lengtn of the others ; the secondary joint 
is somewhat similar to that of the female fifth pair, and is 
furnished with six stout spiniform setse, three on the outer 
margin and three at the apex (PI. XVI, fig. 7) . 

Habitat. Firth of Forth ; collected April 1895. 

Memories. Thalestris peliata (Boeck) is not very unlike 
Zam ^inattis in general appearance ; moreover, in the struc- 
ture of some of its appendages, and especially of the first pair 
of swimming-feet, it resembles certain species of Daotylopus. 
The chief points of difference between Thalestris and Daoty-‘ 
hpus seem to be these — in Thalestris the outer and inner 
branches of the first pair of swimming-feet are usually of equal 
length, or the outer may be slightly longer than the inner, and 
the middle joint of the outer branches is usually coSsiderably 
longer than^ the first or third joints, whereas in Dactyhpus 
the outer branches are usn^ly shorter than the inner branches, 
and the middle joint of the outer branches usually equal in 
length to, or only slightly longer than, the first or third joints. 
Butin Ihcdestris peJiata and Daetyhpiis tisboides the two 

S enera approach somewhat closely to each other. The 
escription and figures of this species in Dr. Brady's ‘ Mono- 
graph of British Copepoda*' agree very well with our 
observations, except that he describes the secondary branch 
' offiteanteimsB as three-jointed. He had only, one specimen 
to describe from; and as we have obtained both males and 
female^ we thought that a set of drawings showing thdr 
smcual ^erent^ might be of interest. We did not observe 
. the eyes mentioned by Boeck. 
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Dermatomyzon gilherum, T. & A. Scott. 
(Pl.XVIL fig 14.) 

This species was described in the Ann. & Mag. Nat. Hist, 
for February 1894 ; at that time only a single specimen had 
been obtained from a tow-net gathering collected near the 
mouth of the Firth of Forth. This year (1895) we have 
taken a considerable number of specimens of the same species, 
not only in the Firth of Forth, but also in Liverpool Bay ; 
they were obtained by washing a number of specimens of the 
common starfish {Asterias ruhens) in a bottle containing 
methylated spirit mixed with water, and afterwards exam- 
ining the seaiment. Several of the specimens from both 
localities were apparently mature, and a few of them carried 
ovisacs; these apparently adult forms differed in general 
appearance from the one figured in the Ann. &Mag. Nat. 
Hist, in being more globose in outline ; but a careful dissec- 
tion and examination of one or two of these adult specimens 
showed that this was the only difference of importance ; the 
structure of their various appendages was apparently identical 
with the structure of the appendages of the specimen first 
described and figured in February 1894. We, therefore, at 
the present time do not think it is necessary to repeat these 
structural drawings, but, instead, we give here a full-size 
drawing of one of the adult forms from Liverpool Bay (see 
fig. 14) , as the full-size figure in the Ann. & Mag. Nat. Hist, 
for February 1894 is evidently that of a somewhat immature 
specimen. 

Altyomeolafusiformisy gen, et sp, n. 

(PI. XVI. figs. 10-14; PI. XVII. fig. 13.) 

Desmptim, Body elongate-fusiform ; the last two abdo- 
minal segments distinct, all the others coalescent. Head 
somewhat produced and furnished with both antennules and 
antennse. The abdominal segments are unequal in length, 
the penultimate one being nearly four times longer than the 
other, which is very short. Caudal stylets well developed 
and equal to about three fourths the length of the penultimate 
abdominal segment; they diverge considerably, and each 
stylet is provided with three stout spiniform setae, which are 
at least tnree times the length of the stylet ; the middle one 
is straight, but the one on each side diverges at the base and 
then cnrves round towards the end of the middle seta ; each 
stylet has also one or two small hairs on the lateral aspect. 
Fig. 13, PI. XVII., is a full-size drawing representing a dorsal 
view of one of the more perfect specimens of this Oopepod. 
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Length of this specimen 1*23 millim. (-gV of an inch). The an- 
tennules are four-jointed and sparingly setiferons ; a filament 
much longer than the antennule springs from the end of the 
second last joint, and possesses what looks like an articulation 
at about a third of its length from the proximal end, where 
also are two setm-like appendages ; the basal joint is larger 
than the others and somewhat dilated, the other three are of 
nearly equal length, but the last is much narrower than the 
two preceding ones (PI. XVL fig. 10). The antennae are 
long and slender and three-jointed ; the middle joint is longer 
than either the first or the third, and the third is armed with 
a stout and claw-like terminal spine (PI. XVI. fig. 11). We 
have been unable to make out the mouth-appendages. The 
first and second pairs of feet are fairly well developed ; they 
each consist of a stout one-jointed basal part, which bears a 
short and robust two-jointed branch, and, in the second pair 
at least, what looks like a rudimentary second branch ; in 
both pairs the outer two-jointed branches are each armed with 
two powerful terminal claws, while a stylet-like spine springs 
at nearly right angles from the distal half of the outer margin 
of the first joint. In the first pair the lower part of the basal 
joint is considerably gibbous and produced into a stout tuber- 
culiform process ; in the second pair the basal joint is not so 
much dilated as in the first pair, but is furnished with a 
stout stylet-shaped spine on its inferior aspect (PL XVL 
figs. 12 and 13). This spine may represent a rudimentary 
second branch, as already stated. The third, fourth, and 
fifth pairs of feet appeared to be entirely absent, and no 
ova were observed upon or within any of the specimens 
examined. ; ^ 

HahitaU On Alcyonium digitatum. Firth of Forth, and 
also in the Moray Firth. 

Remarks. Though this organism has been known to us 
for several years, we have not hitherto observed any descrip- 
tion of it in any of the works on natural history within our 
reach. , It seems to be a true though a somewhat abnormal 
Copepod, and also we think there can be no doubt that it is 
parasitic on Ahyoniym digitatum. The method usually 
adopted by us for obtaining specimens is to immerse fragments 
or wholo:specimens of the zoophyte in diluted methylated 
spirit, :and, /after washing them thoroughly, the residue is 
examined; by adopting this method we sddom fail in ob- 
taining one ot iwQ specimens. The parasite does not^ howr 
appear to be rery common, and may not be geuCrally 
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? Enterocola BeaumontL sp, n. 

(PI. XVL fig. 9; PL XVII. figs. 9-12.) 

Description. — Female, Length 2*2 millim. (tV of an inch). 
Body composed of five segments, seen from above stout and 
subcylindrical, the anterior half tapering slightly towards the 
broadly rounded forehead ; the last body-segment with two 
stout tubercles at the distal end, one on each side of the 
dorsal aspect; abdomen short, subtriangular, three-jointed; 
caudal stylets in the form of two short, divergent, and pointed 
tooth-like processes (PL XVII. fig. 9). Seen from the side 
the last body-segment is strongly gibbous on the posterior 
dorsal aspect (rl. XVII. fig. 10). Antennules short and 
stout, four-jointed ; the first is about twice the entire length 
of the other three ; the last is very short (PL XVIL fig. 11). 
Antennae three- jointed ; the first joint, which bears two tooth- 
like spines near the middle of the inner edge, has the base 
dilated, but tapers rapidly towards the distal end ; the second 
joint is about three titnes longer than broad^ and has the inner 
margin obscurely three-toothed ; the last joint, which is small^ 
forms a stout tooth-like claw (PL XVIL fig. 12). Posterior 
foot-jaws strong; first joint stout and rather longer than 
broad, the second and third short ; the third joint is armed 
with a short but strong terminal claw (PL XVI. fig. 9). 
There are four pairs ot thoracic teet, all or whicu are some- 
what similar in structure, and resemble those of the next 
species ; they each consist of a short and dilated basal joint, 
to the upper part of which is attached a single two-jointed 
branch ; the firet joint of the branch is moderately stout and 
elongate, the second joint is short and has two claw-like 
processes on the outer aspect, as shown by fig. 8 (PI. XVIL), 
which represents one of the fourth pair of Enterocola hibeT'^ 
nica. 

Habitat. Taken from an Ascidian, obtained at Valentia, 
Ireland. 

Remarks. This Ascidian parasite somewhat resembles a 
form obtained by us in the Firth of Forth in 1891, and 
described and figured in the Ann. & Mag. Nat. Hist, for 
September 1892 ; it differs, however, very distinctly in the 
structure of the antennules, and the dorsal processes on the 
last body-segment are much less developed ; it also differs in 
the structure of the thoracic feet, and is likewise a smaller 
species. 

This and the following parasites were discovered by- 
Messrs. W. L Beaumont, B.A., of Cambridge, and F. W . 
Gamble, M.Sc., of Owens College, Manchester, whilst 
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carrying out some scientific researches at Valentia, Ireland, 
from whom we received them for examination. We have 
much pleasure in attaching Mr. Beaumont’s name to this 
species. 

(?) Enterocola hibernica. sp. n. 

(PI. XVII. figs. 3-8.) 

Description, In general outline somewhat like the pre- 
ceding species, hut considerably larger, being about 4*6 millim. 
in length of an inch). Head separated from the body by 
a distinct joint ; body indistinctly segmented ; the abdomen, 
which is coalescent with the last body-segment, terminates in 
a short and somewhat pyriform caudal process (figs. 3 and 4). 
Antennules stout, four-jointed, shorter than those of Enterocola 
Beaumonti\ basal joint scarcely longer than the combined 
lengths of the next three ; third joint rather longer than the 
second, end-joint very^ short (fig. 5). Antennm short and 
stout ; basal joint without marginal teeth ; second joint 
shorter than the second joint of the antennae in Enterocola 
Beaumonti^ and with a single small tooth near the distal end 
of the inner margin (fig. 6). Posterior foot-jaws robust; 
first and second joints of nearly equal length, but the first is 
more dilated ; third joint much smaller, and armed with a 
short but powerful hooked claw (fig. 7). Thoracic feet 
similar . to those of Enterocola BeaumontL Ovisacs narrow, 
cylindrical, and elongate. 

BahitaL The same as Ent^ocola Beaumonti, 

Bematksn Enterocola hihernica^ though somewhat similar 
to the species previously described, is quite distinct : not only 
is it a much lar^ species, but the structural differences are 
very marked^ The Body is indistinctly segmented and the 
ahaomen is coalescent with the last body-segment ; whereas 
in Enterocola Beaumonti both body and abdomen are dis- 
tinctly segmented, and the abdomen is not so rudimentary ; 
the cephalic appendages also show distinct differences. 

, Though we have ascribed these Ascidian parasites to the 
^nu8_ Enterocola of van Beneden, we are not satisfied that 
riuB is their true position ; but whether a new genus should 
be estahKshed for them, we are not prepared to say. 

Lomdnoticola imohns^ gen# et sp. n. 

- (PL XVn# figs. 1, 2.) 

; Description^ — Femdh^ Length ateut 2 millim. of an 
inch), , Body broadly . subovate j head narrow, subconical, 
i^h th^ *apes: somewhat t^cate; between the head and 
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thorax there is on each side a deep lateral sinus, and the 
body is furnished on each side with four large elongate tooth- 
like processes that overlap each other on the ventral aspect ; 
the abdomen is short and narrow, two-jointed ; the terminal 
joint, which is about three times the length of the first, has 
the end somewhat h'ilobed and is furnished with three very 
small terminal hairs. Ovisacs large, broadly oblong, diver- 
gent, each ovisac extending laterally beyond the body of the 
animal. 

HabitaL Parasitic on the nudibranch mollusc Lomanotus 
Oenei^ Ver., obtained at a depth of 8 fathoms in Valentia 
Harbour, Ireland. 

Remarks, In this remarkable parasite there is no apparent 
segmentation of the body, and the head is distinguished from 
the body only by the lateral sinuses already described ; on 
the other hand, the abdomen is distinctly jointed, and consists 
of two segments, as shown in the drawing. The parasite 
was entirely buried in the body of the mollusc with the 
exception of the last abdominal segment and the ovisacs. 
Figure 2 represents the mollusc with the parasite in situ,, 
JMo antennuleSj antennae, or mouth-organs could be observed. 
The parasite was slightly injured during its removal from 
the body of the moltusk, and the appendages on one side 
somewhat displaced ; but the drawing shows them in what 
we believe to be their natural position. We have been 
unable to identify this parasite with any described genus or 
species. 

Additional JSote, — In the ^ Journal of the Marine Biolo- 
gical Association,’ vol. i., n. s., p. 426, Mr. Garstang, in an 
article on The Opistho branchiate Mollusca of Plymouth,” 
refers to a remarkable parasitic Copepod ” which he had 
observed on a specimen of Lomanotus Genei^ and which he at 
first supposed to be the eggs of the mollusc ; probably this 
parasite may be similar to the form now described. 

EXPLANAITON OF THE PLATES. 

Plate XV. 

Stenhdia Blmuihardif sp. n. 

Fig, 1. Female, seen jfrom the side^ X 63. 2. Antennule, X 126. 

3. Antenna, x 168. 4. Mandible, x 190. 5. Anterior foot- 
jaw, X 380. 6. Posterior foot-jaw, x 380. 7. Foot of first 
pair of swimming-feet, X 190. . 8. Foot of fourth pair, X 126. 
9. Foot of fifth pair, X 168. 10. Abdomen and caudal stylets, 
X 80. 
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I%ale8tn8 pel^aia (Boeck). 

11. Female, seen from above, x 80. 12. Antemmle of male, X 263. 
13. Antenna (female), X 880. 14. Mandible, X 263. 15. An- 
terior foot-jaw, X 380. 

PLA.TE XVI. 

Thalestria peltata (Boeck). 

Fig* 1. Antemmle of female, X 258. 2. Posterior fooWw, X 263, 

8. Foot of first pair of swimming-feet, X 380. 4. Foot of fourth 
pair, X 126. 6. Foot of second pair (male), X 168. 6. Foot 
of fifth pair (female), X 380. 7. Foot of fifth pair (male), 
X 263. 8. Abdomen and caudal stylets, x 168. 

(P) Fnterocola Bemmhonti^ sp. n. 

Fig* 9. Posterior foot-jaw, X 380. 

Alcyonicolafmiformis^ gen. et sp. n. 

Fig, 10. Antennule, x 760. 11. Antenna, X 380. 12. Foot of first 
pair, X 3^. 18. Foot of second pair, X 880. 14. Mouth. 

Plate XVII. 

Lomanoticola insolens, gen. et sp. n. 

Fig, 1, Female, seen from below, X 260. 2. Lormnotits, with parasite m 
sitWf X 10. 


(?) Ffiterocola hibermoa, sp. n* 

Mg, 3. Female, dorsal view, x 10. 4 Ditto, side view, X 12. 6. An- 
tennule, X 380. 6. Antenna, X 380. 7. Posterior foot-jaw, 
X 380. 8. Foot of fourth pair of swimming-feet, x 380. 


<T) Fhderdoola Beaumontif sp. n, 

F^, 9. Female, dorsal view, X 26. 10. Ditto, seen from the side, x 26. 
11. Antennule, X 380. 12, Antenna, x 880. 


uil€ymic<)ktfusiformiSf gen. et sp. n. 
Fig* IS, Dorsal view, X 40. 


JDermat(mys(mgzbbentfn, T, & A. Scott. 
Mg* 14 Female, dorsal view, x 70. 


of Five new Speoiee of Land^ShelU 
ft<m Chdned. Bj Edoab A. Smith*, 

. !TimXX.y. ' . 

Thh ^eies d^tibed in tbfe paper were tjollected: in German 
15few Ghiriea in the neigbl^ Consiiantm Hafon, on 
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the north-east coast. The remaininff species figured on the 
accompanjing plate are also from jS’ew Gruinea, and were 
described in the Ann. & Mag. Nat. Hist. 1895, vol. xv. 
pp, 230-233. 

1. Nanina amblytropis^ Smith, (PI. XX. figs. 5, 6.) 

Nanina amUytropUj Smith, Ann, & Mag, Nat. Hist. 1895, yoL xv. 
p, 230. 

2. Nanina lissorhaphe^ Smith. (PI. XX. figs, 1, 2.) 
Nanifui lissorhapJie, Smith, op. cit. p. 230. 

3. Bhysota Armiti^ Smith. (PI. XX. figs. 3, 4.) 
Rkysota Armitiy Smith, op. cit. p. 281. 

4. Helix [Hadra) atirophora^ Smith. 

(PI. XX. fig. 9.) 

JSelix {Madra) ^vropihora^ Smith, op. dt, p, 231. 

6. Helix Ifiorcasia) aubplicifera. Smith. 

(PI. XX. fig. 12.) 

Selix {Boreada) mhplioifera, Smith, op. dt. p. 232. 

6. Helix [Ghloritis) epJiamilla^ Smith. 

(PI. XX. fig. 10.) 

Selix (JMoritia) epIiamUla^ Smith, op. dt. p. 232. 

7. Helix {ChloritiaS peramhigua. Smith. 

(PI. XX. fig. 11.) 

Sdix (Chhritis) peramhigmy Smith, op. dt. p. 288. 

8. Helix {Oristagfbbdi Muagravei^ Smith. 

(PI. XX. figs. 13^16.) 

Sdix {CHatagi&ba) Musgravez, Smith, op. dt» p. 233. 

9. Nanina Juvenis. (PL XX. figs. 7, 8-) 

Testa parva, depressa, acute earinata, anguste perforata, tenuis, 
subpellucida, cornea, supra yIx nitens, infra poHta ; spira brevis, 
leviter convexiiiscula, ad apicem obtu^ ; anfraotus quinque, lente 
regulariter accrescentes, plano-convexi, apicales duo rac^tim, 
rugose et minute striati, cssteri striis incrementi obliquis arcuatis 
tenuibus sculpti, lineis spiraHbus pauois obsolete decnssati, ultl> 
mns supra medium acute carinatas, supra et infra carinam com- 
pressus, iufeme convexus, nitens, incrementi lineis substriatus ; 
sutura distincta, carina marginata ; apertura oblique lunata, ad 
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carinam angulata ; peristoma tenne, marginibus distantibus, colu- 
mellari leviter incrassato, ad insertionem breviter reflexo, perfora- 
tionem semiobtegente. 

Diam. maj. 10 millim., min. 9, alt 5. 

The specimen here described may not represent the full 
dimensions attained by this species. It does not, however, 
appear to be the young state of any of the known forma. ^ 

10. Eelix {Qoliolus) Canefriana. (PL XS. fig. 16.) 

Testa anguste umbilioata, depresse trochiformis, ad peripheriam 
carinata, supra rufo-fusca, infra pallidior vel olivaceo-fusca, epider- 
mide fugaci fibrata, fuscesoente indiita et laciniata ; spira concave 
conica, mediooriter elata, ad apicem raamiUata; anfractus octo 
lente acorescentes, tres superiores convexiusculi, spiraliter tenuis- 
sime striati, csateri minus conyexi, striis obliquis validis arouatis 
sculpti, in medio et ad auturam epidermide laciniato ornati, ultimus 
subacute earinatus, supra et infra eequaliter convexus, sed iufeme 
Isevior, striis tenuioribus sculptus, antioe desoendens; apertura 
purpureo-f usca ; peristoma continuum, pallidum, leviter incras- 
satum, supra angulatum, baud reflexum, margine inferiore an- 
guste expanse et refiexo. 

Biam. maj. 18^ millim., min, 16 alt. 11. 

This interesting species is very distinct from all the forms 
at present known from the island. It agrees with the type 
of the section Ooliolus, 0. arfakiensis, Canefri, in having the 
upper whorls spirally striate and the rest roughly striate ; 
the epidermis is fringed at the middle and base of the whorls’ 
the apex is mamillated, and tlie form and character of the 
peristome are the shme. The present species, named in 
remembrance of the late Dr- 0. Tapparone Canefri, has a 
much less elevated spire and a more acute peripheral keel 
than G, arfakimsu* 

11, Papina na^uta. (PL XX. fig. 18.) 

Testa ovata, obliqua, supeme acuminata, rufescenti-cornea, sub- 
; pelludda, polita ; anfractus 6, convexi, sutura rufo-lineata sejuncti, 

; pefflultiums magnus, paulo inflatus, ultimus pone oblique descen- 
dens; apertuta fere drculaxis, rutescens ; peristoma panlo inoras- 
, '^tum, pstodo-rufo marginatum, antice leviter efPusum, margine 
columeHm supra produbto, curvato, infra ad canalem promineute, 
nasuto;, ^us postiens mediooris; fissura oolumellaris angustis- 
^ma^ obliqua, extra sinnm mentiformem formans. 
long^t. 7 mWsXfi diam^ 4J | apertura intus , 

iln this species tbe anterior slit is situated considerably 
the middk 0f the aperture. ^ 
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12. Pupindla Fultoni, (PI. XX. fig. 17.) 

Testa imperforata, oblongo-ovata, supeme acuminata, pallide fusees - 
cens vel sordide flavescens, baud nitida, oblique tenuiter striata ; 
anfraotus 6-6^, convexiusculi, penultimus paulo infiatus, ultimus 
pone oblique descendens, ad labrum breviter ascendens, supra 
aperturam vix planatus ; apertura fere ciroularis, intus sordide 
albida ; peristoma extra incrassatum, albo-fuscescens ; fissura 
columellaris obliqua, angustissima, extra sinum irregulariter 
rotundatum formans. 

Longit. 14 millim., diam. 7 ; apertura intus 4 lata. 

In form this species agrees with Bellardiella Martensiana^ 
Canefri (Ann. Mus. Civ. Genova, 1883, vol. xix. pi. x. 
figs. 20, 21). The unclosed columellar slit, the absence of 
an umbilicus, and the smaller size serve to separate this 
species. 


13. Helicina papuana, (PI. XX. fig. 19.) 

Testa paxva, depresse trochiformis, acute carinata, pallide fiaves- 
cens; spira suboonvexe oonoidea, ad apicem submucronata ; 
anfractu84^, apicalisconvexus, Isevis, cseteiisubceleriter erescentes, 
planiusculi, lineis incrementi obliquis arcuatLs tenuibus striati, 
ultimus oarina compressa acuta circumdatus, infra oonvexus, 
radiatim striatus ; apertura obliqua, intus fiavescens ; labrum 
album, anguste expansum, margine inferiore ad columellam sub- 
dentato ; callus basalis pellucidus. 

Diam. maj. 7 millim., min. 6, alt. 4^. 

The keel around the body-whorl is faintly tinted with a 
pale flesh-colour. Besides the lines of growth, indistinct 
spiral strim or scratches are discernible on the upper and 
lower surfaces* 


EXPLANATION OF PLATE XX 

Mffs, 1, 2. Nanina Imorha'phe, 

Figs, 3, 4. ^ysota ArmiU, 

6, 6, Nanina amUytropis, 

Figs, 7, 8. Nanina Juvmts, 

Fig, 9, Helia: (JSa^a) stirophora, 

Fip, 10. Sdix {OhioriUs) ephamilla, 

Fg, 11. SeUx {Chlorith} perambig^. 

Fig, 12. Mdix {JDorcasta) sulpUcifera. 

Figs, 13, 14 , Helix (Ciidag^ba) Mwgravei, 
Fig, 16. Helix [CoUolns] Caneftiana, 

Fg, 17, FvpineUa Falioni, 

Fig, 18. Ptmina nasiUa, 

F^, 19. Helicina papuana. 
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XLiIX. — Remarks on the Value of certain Cranial Characters 

employed iy Prof Cope for distinguishing Lizards from 

Snakes. By G. A. BoULENaER, F.E,S. 

In a note in the September number of the ^ American Natu- 
ralist’ for 1895 (p. 855) Prof. Cope has attempted to 
recharacterize the suborders Lacertilia and Ophidia on some 
cranial features which, I submit, are inadequate for that 
purpose. 

The bone I have hitherto termed Supratemporal (Squamosal 
of many authors, Paroccipital of Cope), to which the quadrate 
is attached in most snakes, is stated by Prof. Cope in the 
Lacertilia to merely touch the latter bone, which articulates 
solely with the exoccipital; and he gives figures, taken from 
Varanus griseus^ illustrating this point. Prof. Cope has 
evidently contented himself with the examination of only a 
few types of Lacertilian skulls. It is otherwise inconceivable 
how such a general statement could have been made. In 
many Lacertilia the quadrate articulates with the squamosal 
and the supratemporal to the total exclusion of the exocci- 
pital; whilst in some in which the squamosal is absent the 
articulation is with the exoccipital and the supratemporal 
{Uroplates)^ or with the exoccipital, supratemporal, and 
parietal (<yecifeo). I here give a figure of the bones in an 



SuspensoHum of Chtamydoiaurus Kmgii, from b^low and forwards. — 
eo, exoccipital ; jp, parietal; pro, prootic (petrosal, Cope) ; sg, sq^ua- 
mosal (sapratemporsl. Cope) ; ste, supratemporal (paroccipitid, 
Ocrpe). 

Agatnbid lizatd, CUamydosaurm Kingii, on the model of the 
A^eri(^ author’s pK xxsi., with the articulating surface for 
dotted* ' - ; 
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Furthermore, it is difficult to understand how “ Quadrate 
bone articulating with paroccipital ” can be given as a 
diagnostic character of the Ophidi^ when we remember that 
the supratemporal [paroccipital, Cope] is absent^ in three 
families of that suborder (Typhlopidse, fcStenostomatidse, TJro- 
peltidm), where the quadrate articulates with the prootic or 
with the prootic and the exoccipitaL 

In stating that “ Johannes Muller first placed the distinc- 
tion on a sound basis by showing that in the Ophidia the 
frontal and parietal bones descend to the basicranial axis as 
in no other vertebrates,” Prof. Cope appears to ignore that 
such an arrangement is not universal in Snakes, since in 
some (e. g. Psammophzs) the frontals do not descend, and are 
widely separated from the sphenoid in front of the parietals, 
which do not actually close the brain-case in front. That some 
Lacertilia agree with the Ophidia in the downward extent 
of the parietals the author himself admits ; and as the teeth 
of a slow-worm are as much devoid of dentinal roots ” as 
those of a snake, it may be asked, What remains of Prof. Cope’s 
new definition of the suborders of the Squamata ? 


L. — Descriptions of Fmr small Mammals from South 

America j including one belonging to the peculiar Marsupial 

Genus Hyracodon,” Tomes. By Oldfield Thomas. 

CiSNOLESTES *, nom. nov. 

JSyroGodon, Tomes, P. Z. S. 1863, p. 50 ; nec Leidv, Proc. Ac. Philad. 
viii. p. 91 (1856). 

Type : C. fuliginosus^ Tomes, L c. 

Gcenolestes obscurus^ sp. n. 

Very much as described in <7. fuliginosm^ but double the 
sizei 

Bather smaller than Mus rattm^ Fur soft, thick and close. 
General colour uniform brown (approximately bistre-brown 
of Bidgway) all over, rather darker along the median line of 
the back 5 but otherwise there are no variations or markings 

* KoivUj modem ; a pirate or other predatory person. The 

” is connected in mammalogy with small and ancient fossil 
marsupials, e. g. Microhstea^ Airiphilestes, &c., so that the al^ve name 
. may he considered to represent an existing animal with ancient fossil 
relatives. The question whether this should he “ -lestes ” or " -Uistes ” 
has been carefully considered and submitted to classical authorities, hy 
whom I am informed that as the iota subscript in Xyarr^s would not have 
been pronounced at all, the proper transliteration is as above. 
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anywhere. Under surface little paler than back. Ears 
short, practically naked, brown. Hands and feet brown. 
Tail about the length of the head and body, slender, very 
finely haired, the terminal part naked below. 

Dimensions of the l^pe (a male in skin) : — 

Head and body 151 millim. ; tail 144; hind foot (moist- 
ened) 23; ear (moistened) 12xll'5; heel to end of hallux 
14-2; hallux 3’2. 

Skull : basal length 33*5 ; greatest breadth 18 j nasals, 
length 17*8 ; intertemporal breadth 7 ; palate length from 
gnathion 20*7 ; length of palatine foramina 6*2 ; combined 
lengths of iiJt® 5*1. Lower jaw : tip of ri to condyle 28 '6. 

Hah. Bogota. Coll, by (J, D. Child, May 7, 1895. 

Tomes’s ^^UyroGodon ” fuUginosus was said to be of the 
size of a water-shrew (P. Z. S. 1860, p. 213), and the 
measures given in its fuller description in 1863 show that 
this comparison was not incorrect, while his account of the 
teeth gives no indication that his example was young. The 
specific distinction of the Bogota form seems therefore clear. 

The rediscovery of this long-lost ^enus, whose wide distinc- 
tion from all other living marsupials its original describer 
does not appear to have at all fully appreciated, is one of the 
most interesting events in mammalogy that has happened for 
many years, A full description of the animal, its skull and 
dentition, will be given elsewhere ; but it may be here briefly 
stated (1), that Cmnolestes represents among the marsupials a 
family, and^ perhaps, a suborder, entirely different from any 
other now living ; and (2) that it is closely related to, and 
e'^idently a surviving representative of, some of the fossil 
marsupials from the Santa Cruz beds of Patagonia. In fact 
it seems undoubtedly to fall into the family Epanorthidss of 
the suborder Paucituberculata, both groups founded by Senor 
F. Amegbino. The beds from which the fossil Epanorthidae 
were obtained have been said by Mr. Lydekker, to whom I 
am indebted for assistance in tracing the relationships of 
Qmmlestes^ to be of Upper Oligocene or ear^ Miocene age, 
while Se&or Ameghino considers them to be Eocene. 

^ Apart from this, the survival to the present day of a member 
of so tocient a group, otherwise wholly extinct, is a fact of 
theutmpst interest, and one whose discovery will be welcomed 
by eveij' zoologist. ^ 

Orfzomys inshans^ sp. n. 

/A middlie-sized with forwardly projected incisors* 

JHzr, soft: and straight, about 8 millim. long on the middle 
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of the back, apparently nearly entirely composed of wool- 
hairs, but with a few longer hairs intermixed. Colour uniform 
dark slaty grey, the hairs being almost wholly of this colour, 
but with their extreme tips whitish grey. Ears of medium 
size, naked, grey. Under surface quite like back. Hands 
and feet brown ; fifth hind toe reaching to the base of the 
second phalanx of the fourth. Tail long, slender, thinly 
haired, uniformly brown. 

Skull delicate, with a large rounded brain-case and small 
slender muzzle. Nasals narrow, evenly converging back- 
wards. Interorbital space smooth, its edges just showing a 
trace of squareness. Upper incisors unusually thrown for- 
wards, so that in a vertical view of the skull they are clearly 
visible in front of the nasals ; no part of their profile, even at 
their tips, slanting backwards towards the mouth, as is usually 
the case. Lower incisors long and very slender. Palatal 
foramina very short, not nearly reaching to the level of 
Molars of the squarish form typical of Orysomya. 

Measurements of the type (in akin) : — 

Bead and body 99 millim. ; tail 130 ; hind foot (moist- 
ened) 22*7 ; ear (moistened) 14-1. 

Skull : basal length 21 ; basilar length 19*8; basion to tip 
of nasals 21*2 ; basion to tip of incisors 2P3 ; greatest breadth 
13*6 ; nasals 8*6 x 2*7 ; interorbital breadth 4*6 ; interparietal 
3x7; anterior zy^ma-root 2'2 ; diastema 7*1 ; palatal 
foramina 3*5 x 1*9 ; length of upper molar series 3' 7. 

Hob. Bogota. Coll. G. D. Child. 

This remarkable species is only placed provisionally in 
Oryzomys^ and may hereafter prove to represent a peculiar 
group. It is distinguished from all others by its forwardly 
projecting inc^ors, rounded supraorbital edges, and short 
palatine foramina. 


Acodofi bogotenaiBy sp# n. 

Intermediate in size between A. cali^inosus and A. teguina^ 
both of which it resembles in its uniformly finely grizzled 
blackish-brown colour. Ears of medium size, black. Limbs 
and tail dark brown. Belly scarcely lighter than back. 
Fifth hind toe reaching to the end of the first phalanx of the 
fourth. 

Skull with a narrow muzzle and broad interorbitcd region, 
whose edges are almost square, not rounded. Palatine fora- 
mina rCTching just to the front edge of “bi. Outer wall of 
anteorbital foramina unusually short. Molars small in pro- 
portion to the general size. 

Ann. S Mag. N. Sist. Ser. 6. Vol. xvi. 


26 
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Dimensions of the tyjje (an old individual, in skin) ; — 

Head and body 91 millim. j tail 70 ; hind foot (moistened) 
19*2 j ear (moistened) 13*2. 

Skull : basal length 20 ; basilar length 18*5 ; greatest 
breadth 12'4j nasals 9*7 X 2*6; interorbital breadth 4*8; 
intei*pa*rietal 6*4 x 1*6; breadth of zygomatic plate 1-4, 
diastema 6 ; palatal foramina 4*3 ; length of upper molar 
series 3*6. 

Mab. Plains of Bogota. Coll, by G. D. Child, May 20, 
1895. 

A. bogotensis is distinguished from the first species above 
named fy its smaller, and from the second by its larger size, 
the hind feet of old specimens of the three species being 
approximately as follows ; — 16-17, 19, and 22-23 millim. Its 
dark colour separates it from any other species known to me. 
In the unusually slender lower portion of its anterior zygoma- 
root it also seems to differ from all its allies. 

A codon hirtus^ sp. n. 

General external appearance very much as in -4. longipilis^ 
Waterh., with which the specimens have hitherto been con- 
founded. Pur shorter, coarser*, and shaggier. General 
colour paler, especially on the sides and under surface, on 
which latter the tips of the hairs are almost white. Eaj:s 
shorf, hairy, scarcely projecting beyond the fur. Hands and 
feet white ; fifth hind toe reaching to the middle of the first 
phalanx of the fourth. Tail markedly bicolor, dark brown 
a^ve, white below. 

Skull with the general character of that of A, longipilis^ 
but the muzzle is not elongated in the same striking way, a 
difference which at once distinguishes the species. Inter- 
orbital region smoothly rounded. 

Dimensions of the type (an adult skin) : — 

Head and body 113 millim. ; tail 84; hind foot (moist- 
ened) 23; ear (moistened) 12. 

Skull; basal length 24*5; basilar length 22*5; greatest 
breadth 14; interorbital breadth 5; diastema 7*6; palatal 
foramina 6*3 ; upper molar series 4. 

, Port San Kafael, Mendoza. Coll. T. Bridges* 

Tgpci B.M. 60.1.6.15* Presented by G. E. Waterhouse, 
Esq . 

This species is evidently the representative of the CJiilian 
A^longipilis the eastern side of the Andes, just as 
’A. is of A; 
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LI. — Newly-discovered Stridulating- Organs in the Genus 
Scytodes. By F. O. Pickard-Cambridgb. 

The presence of organs, in various parts of the body of certain 
spiders, whose function seems to be primarily, at all events, 
the production of sound, has long been a matter of common 
knowledge to most arachnologists. 

These organs, usually consisting of a hard chitinous plate, 
whose surface is set more or less closely with transverse ndges 
or rough corrugations, on the one hand, in opposition to one 
or more cusps, spines, or tubercles developed on some other 
adjacent portion of the structure, will always prove of great 
interest to the scientific student as well as to the general 
nature-loving public ; the more so, perhaps, because their exact 
significance in the natural economy of their owners, and their 
ultimate value as factors in a natural classification of members 
of the order, have not yet been ascertained with any show of 
certainty. 

These organs of stridulation ” are found developed on 
two widely dififerent portions of the body—the abdomen on 
the one hand, and the mandibles on the other. Nevertheless 
in both cases they appear to be modifications of essentially 
the same plan ; for whether they appear on the mandibles 
working in conrelation with the adjacent femoral joint of the 
palpus or on the abdomen with the more or less produced 
basal margin of the cephalothorax, these organs consist of a 
series of grooves or ridges in cooperation with spines or 
tubercles, which, when in motion, pass over the former just 
as one might draw a stick rapidly over a series of wooden 
palings, with a somewhat similar effect, though on a very 
much smaller scale. 

Of the organs which are found on the mandibles and palpi 
none are more remarkable than those discovered by the late 
Prof. Wood-Mason, and recently described and figured by 
Mr. K. 1. Pocoek, of the Natural-History Museum, South 
Kensington, in several species of various genera of the Thera- 
phosid®. In these the hairs become modified and highly 
specialized, forming very beautiful organs of sound. They 
consist of a series of longer and shorter hard, shining, chitinous 
keys, fastened at oUe end, free at the other, and raised above 
the surface of the exoskeleton of the mandibles or palpus, as 
the case may be ; for these keys are developed sometimes on 
the coxal joint of fhe palpus, sometimes on the outside of the 
mandibles, and in the Theraphosidas in both sexes alike. 

In Musagetesy for instance, the spines which play across the 

26* 
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keys are set in the lower margin of the basal joint of the man- 
dible, while the keys themselves are on the inner face of the 
coxal joint of the palpus. In Phormingochilus^ on the other 
hand, this position is reversed, the keys or rods being on the 
mandible, while the opposing spines are on the palpus. These 
beautiful structures, as represented in the two genera men- 
tioned above, have been described and figured in a most 
interesting paper published in ^ Natural Science,’ vol. vi. 
p. 36, Jan. 1895, entitled Musical Boxes in Spiders.” 

Amongst other spiders which exhibit an organ of some- 
what similar character in the male sex and in a rudimentary 
form in the female sex, in connexion with the mandibles and 
palpi, we may mention the genus Leptyphantes of the family 
Theridiidse and some other genera commonly included under 
the name Tmeiicus. The organ in this case consists of a 
series of transverse grooves, opposed by a small spine set in 
the apex of a minute conical prominence, situated near the 
base on the inner side of the femoral joint of the palpus, 
which works upon and across the grooves. 

These organs were described and figured long ago by 
Mr. F. Maule-Campbell, of Hoddesdon. 

The sound which these minute organs would emit, if 
indeed any, would of course be far too insignificant to be 
heard by the human ear. 

More interesting on the whole, perhaps, than these is a 
somewhat similar organ discovered on . the mandible of the 
genus Thomisoides^ consisting, in this case also, of an 
extended series of very highly specialized transverse ridges 
upon the outer surface, while on the opposing sm’face of the 
femur of the palpus appear from four to six (the number 
varying in different -species) small separate tubercles. This 
structure has been described and figured by M. Simon in 
^ Histoire Naturelle des Araign&s,’ pp. 268 and 269, and 
also by Mr. Pocock in the paper mentioned above, and is 
found m both sexes of Thomisoiaes^ 

Buring the past year I have discovered in all the specimens 
of the genus Boy^de$, and in both sexes which have come to 
hand from various parts of the world, a structux*e very 
similar to those in Leptyphantea^ consisting of a series of 
short transverse ridges, more pronounced and more widely 

X ate towards the apex, becoming finer and more closely 
ent, towards the base (fig- 1., a) . , On the femoral joint of 
the palpus near.&e inner basal angle there is a stout conical 
prominence, : its apex terminating in a short blunt rapine 
This would, when the palpi were moved to and 
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fro, pass over the ridges on the mandible, and perhaps produce 
a strident sound of greater or less intensity (see figures I. 
and IL). 



Of several other genera, LossosceJes and Dictisy for instance, 
which M. Simon regards as closely allied to Scytodes and 
ThomisoideSy it is noteworthy that they show no signs of 
either ridges on the mandibles or spines on the palpus. At 
any rate, the species which I have been able to examine — 
Lcaosoeles rufescens^ L. Buf., and Dictis gilva^ Thor. — do not. 

M. Simon, in ^ Histoire Naturelle des Araign^es,’ regards 
the generic term Bictis as a synonym of Scytodes* One 
would, however, be inclined to think that the absence of this 
organ might be a sufficient reason for keeping the genera 
S^todes and Dictis quite distinct, as originally contemplated 
by Dr. Thorell. 

Of those other organs to which I have briefly referred 
above, consisting of a deep fovea in the base of tJie abdomen, 
just above the pedicle, working in correlation with the 
roughened or developed and prominent end of the cephalo- 
thorax, I may refer to those visible in certain genera of the 
family Theridiidse, as, for instance, in Steatoda^ Asagena^ 
PedanosieihuSf &c. 

But by far the most remarkable and the most highly 
specialize of these organs yet observed is that recently 
discovered by Mr. Pocook in the male of Oamhndgea anti-^ 

S \diQna (White), and described, with figures, in the Ann. & 
ag. Nat. Hist. kr. 6, vol. xvi., Sept. 1895, in a paper 
entitled On a new Sound-producing Organ in a Spider.” 

In this case the upper surface of the pedicle is produced in 
the form of a sharp, curved, triangular blade, yrhich, when 
the abdomen is moved, works in and across a deeply corru- 
gated fovea in the base of the abdomen. 



374 


Mr. G. Lewis on 


LII . — On the Lamdlicorn Coleoptera of Japan ^ and 
Notices of others. By G. Lewis, F.L.S. 

Although twenty years have elapsed since the publication 
of Waterhouse’s paper on the Lamellicornia of Japan in the 
‘ Transactions of the Entomological Society of London,’ his 
memoir remains the only important one on this section of the 
Japanese Coleoptera. Approximately Waterhouse enume- 
rated 100 species, and my list to-day gives but 123. There is 
an unexpected limit to the number of the species* The fauna 
fails in Aphodii^ of which I have no new species to record, 
and in this respect corresponds with the tropical region of 
Eastern Asia ; and it lacks Onihophagi^ which in Southern 
and Central China are particularly numerous. It is possible 
that the finest species are local and remain to be discovered. 
No species of Euchirus is at present known to occur in the 
Archipelago, but it is very probable one exists, and it should 
be sought for in autumn in the large elevated forests of the 
central and southern provinces. 

The Cetoniidse are not generally dealt with here, because 
they were the subject of an article in this Magazine in 1887 
(xix. pp. 196-202) , and beyond two species of Oetonia described 
by Janson in 1888 and one new species of Paratrichitis 
described in the iSote at the end of this paper, there is nothing 
further to record. 

I consider that the following species have been erroneously 
included in the catalogues and papers on the Japanese Coleo- 
ptera, and I have not given their names a place in my list 
Onihophagus danm, F . ; Oeoirupes spUndidus^ F. ; Serica 
hrunneaj L. ; Phyllopertha horticola^ L. ; Phyllop&rtha 
atenaria^ Brull^; Anomala ohlonga^ Scop.; and Mimela 
testaceoviridis^ Blanch. Begarding the synonymy set forth 
in the List of Species, I believe it is correct ; and when it 
differs from lists previously published I have given in the 
body of this paper the reasons for my conclusions. 

, Three species of Aphodii have been very indifferently 
described by Motschulsky, and Waterhouse, feiling to refer 
. them to any spedes in the collection formerly in his hands, 
taranscribed Motschulsky’s descriptions verbatim, to enable 
students not having the * Etudes ’ tp judge of their value. 
After studying Motschulsky ’s papers and becoming familiar 
, with the author’s work generally, I think I have assigned 
/ his hames^to the right species ; but consideration of the 
’ iiii)CompIetenes8 (and, in one case, false measureinent) of his 
descriptions, I think his names are not entitled , to the right 
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of precedence. It is better to regard them as manuscript 
names. 

A curious species of a genus allied to Uroxya has been found 
lately on Oshima, the largest island of the Euikiuan group, 
and it is described and figured here : this group of islands 
must not be confounded with the Chinese islands lying furtlier 
to the south, and usually known as the Luikiu islands, be- 
cause there is no corresponding sound to the R in the Chinese 
language, while the Japanese language lacks the L. 


Panelus, gen. nov. 

This genus is established for the reception of a small 
species in many respects similar to a species of Scatinus and 
oaphohius. Body somewhat ovate ; terminal joint of max- 
illary palpi elongate ; the mentum small and distinctly in- 
cised anteriorly ; the head, eyes visible from above, clypeus 
bidentate on the anterior edge, frontal suture invisible, lateral 
edge minutely notched ; the mesostemum pointed anteriorly ; 
the thorax, anterior angles largely excavated for the recep- 
tion of the antennal clubs ; the legs, anterior tibiae feebly 
dilated apicalljr, apex without tarsal grooves, intermediate 
and posterior tibiae bent, not dilated towards the tarsi, ante- 
rior tarsi very short. In the figure the tarsi are drawn a 
little too long ; the figure represents the form of the inter- 
mediate tarsus, which, like the hind tarsus, is stout at the 
base. 

Type Temnoplectron parvulurn^ Waterh. 




Fig 2. 



Panelus par vulus. (Woodcut, figs. 1, 2.) 
TminopUetrm^^armdum^ Waterk. Ent. M. M. p. 176 (1874). 
Waterhouse’s description is as follows : — 

“ Elongatum, subovatum, piceum, nitidum. Capite magno, leviter 
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convexo, subrotundato, subtilliasime et ciebre punctulato ; mar- 
gine antico depresso, in medio bidenticulato atque inter denticulos 
emarginato. Thorace orebre et distincte punctato, longitndine 
duplo lafciori, sat convexo, antice angnstato, margine antico leviter 
emarginato, poatice rotundato, lateribiis ad angulos anticos siibito 
oblique angustatis, angulis antiois rectis, posticis obtusis. Elytris 
sat oonvexis, Isevibus, longitndine non brevioribus, infra bumeros 
latioribus, deio ad apicem arouatim angustatis, singulis tenuissime 
septem-striatis. Tibiis eompressis, arcuatis, tarsis oompressis. 
Antennarum clava nigro-fusca. 

L. mill,, lat. mill.” • 

Hah. Nagasaki and its neighbourhood. Occurs under 
dead leaves in the early days of April, and is not uncommon. 

Maraxes, gen. nov. 

Body oblong ; the maxillary palpi, terminal joint long and 
very feebly securiform; the mentum narrow, emarginate 
anteriorly ; the head angularly explanate laterally, eyes 
semicircular in outline, invisible above ; the clypeus anteriorly 
4-dentate, frontal suture invisible; the thorax transverse, 
with cavities in the anterior angle for the reception of the 
antennal club; the scutellum invisible externally; the elytra 
widest in the middle, humeral angle rectangular, but a little 
prominent j the pygidium invisible from above ; the coxae, 
anterior pair contiguous, intermediate widely separate, poste- 
rior approximate ; the legs, anterior tibiae gradually dilated to 
the apex, apices grooved for the rec^tion of the tarsi in repose. 

. This genus may be placed near Vroxy$^ 

Maraxes dehiifrons^ sp. n, (Woodcut, figs. 3, 4.) 

Oblongus, convexus, niger, nitidus; capite vix dense punctato, 
clypeo antice 4-dentato ; thorace transverso, minus dense punc- 
tate ; elytris punctato-striatis, iutersfcitiis Imyibus ; pygidio Isevi, 
transversim leviter suloato. 

L.5miiL 

Oblong,' convex, black, shining j the head, Mge of the 
' cl;^peua .4-dentate, lateral edge notched ^fore the median 
angle, widest before the eyes, upper surface rather densely 
punctate ; the thoriax transverse, the, punctutes a little less 
dosalj^.set t^n those of the head, anterioi angles obtuse, 
.pbj^or an^es rectangular j the elytra clearly pahctate- 
striate, interspaces ^ooth ; the pygidium .Sm(»th, with a 
rather, fine tranfiveme, sulcus near, the, base, which is V-shaped 
xp.^e middla; t^,leg8, ti,bi»' widen put, tp the apices, anterior 
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pair 3-deiitate, intermediate and posterior spinoseon the outer 
edge and without grooves ; the underside is stronglj punctate 
except in the area near the intermediate coxse. 


Fig. S. 



Fig. 4 



Eab, Oshima. 

I am much indebted to Monsieur Eend Oberthiir for an 
example of this species. 


Gopris ocku8, 

CtMarsms oehuSy Motscli. Etud. Ent. p. IS (1860); 'Waterh. Tratis. 
Ent. Soc Loud. i. p. 78 (1875). 

There is only one carina on the hind tibia of this species ; 
CatkarsiuLS is distinguished ixom Gopris in haying two. 

L. 20-26 milUm. 

Hab, Simabara, K6h6j Nikko^ and Hakodate, Abundant 
on sandy areas. 


Gopris acuiidenSy Motschulsky. 

Gopris acu^MenSy Motscb. Etud. Ent. 1860, p. 13 : Waterh. I, c. p. 75 
(1875). 

Large examples of this species measure 16 millim., and 
there is a small race which measures only 10 millim. 

BiaK Abundant in all the islands in sandy places. 

Gopris pecuarius^ Lewis. 

Copris pecuatitis, Lew, Wien, ent Zeit iii. Heft i. p. 17 (1884). 

“ C, lumri affinis, sed major. Niger, nitidus, elytris punctate- 
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striatis, interstitiis subtiliter alutaceis ; pygidio sat dense punc- 
tate, in medio linea longitudinali IsBvi subelevata. 

Long. 20-23 mm. 

This species is closely allied to Copris lunaris^ L., but 
besides the size, it has several well-marked characters to 
distinguish it. The horn in the male is one third longer and 
without any notch at the base ; the thorax has the elevations 
more decidedly separated and formed as in acutidens^ Motsch.^ 
but less acute. In both sexes the sculpture of the elytral 
interstices gives an appearance of opacity ; the pygidiurn is 
somewhat closely punctured, and down the centre of it is a 
smooth well-defined line, which is slightly elevated.’^ 

Hah. Nikko, veiy abundant ; also at several places on the 
Nakasendo. 


Onihophagus nthhoensis^ sp. n. 

Oblongo-ovatus, seneo-niger, parum opaciis ; capite thoraceque 
ocellato-punctatis ; elytris interstitiis basi et apicali rufis ; pygidio 
dense ocellato-punctato ; tibiis anticis truncatis. 

L. 6J-6 mill. 

Oblong-ovate, brassy black, rather opaque; the head, 
clypeus anterior edge incised in the middle, surface strongly 
ana closely punctate, punctures transversely confluent, the 
suture is indicated by an evenly arched carina, behind the 
Carina the forehead is densely ocellate-punctate, punctures not 
confluent, in front of the neck a second transverse carina ; the 
thorax densely and clearly ocellate-punctate, in ? there is a 
gibbose elevation behind the middle of the head, in the 
gibbosity is more transverse and divided into three parts ; 
the elytra distinctly but not deeply striate, interstices opaque, 
with two longitudinal rows oi small granules, rows most 
regular on the interstices near the suture,' interstices usually 
reddish at the apices and bases ; the pygidiurn clearly ocellate- 
punctate; the legs and antennas pitchy brown, the ends of 
the anterior tibiae are truncate like those of 0, jeaso&nsia and 
brevia. 

Hah. Nikko and Nara. Abundant at Nikko in June. 

Onihcphagm vaoerrosus^ sp* n. 

Breviter ovalis* piceus, setosus, nitidus capite - bicarinato, punc- 
tatoi thorace eonvexo, undique punotato ; elytris obscure bruzmeis. 
L. 4 mill. - ’ ; 'w ' , ^ ^ ^ 

Shoiftly ovid, pieeohs, setose, . shining ; the head,, clypeus 
feeHy cmarginate, with confluent punetuxes, divided' from the 
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head by a ivell-raarked transverse carina, before the neck 
there is a second transverse carina, equal in length to the 
first, punctures between the carinss not confluent nor so large 
and deep as those in the clypeus ; the thorax convex on the 
disk, evenly, not coarsely punctured throughout, punctures 
obsoletely ocellate, at the side near the middle of the lateral 
edge is a small ill-defined boss ; the elytra dull brown, striae 
somewhat faint, interstices flat, with two rows of granules ; 
the pygidium punctate, punctures frequently confluent ; the 
legs and antennae obscurely brown, tibiae tridentate, the apical 
tooth is at right angles to the tibia, leaving the end truncate. 

The species is about the size of 0, hreoia^ Waterh. ; the 
thorax is more convex than any other of this series. I believe 
my example is a male. 

Hah, Awomori. One specimen, 31st August, 1880. 

Onthophogua ocellato-punctatus^ Waterhouse. 

OnthophagvA ocellaio-pwMtatmf Waterh. /. o, p. 70 (1875). 

The male has a slender and somewhat straight horn on 
the posterior edge of the head 5 this sex was unknown to 
Waterhouse. 

Hah, Hiogo in August 1871, and on the sand-hills at 
Hakodate in September 1880. 

Note.-^Gaccobius is a generic name proposed for such 
species of Onikophagus in which the tarsal end of the tibia is 
truncate; but intermediate forms occur between Gaccobius 
and the typical Onihophagi^ and the genus is now considered 
to be of doubtful validity. 

Aphodiiis SoUkgi, Harold. 

Aphodnes Solskgif Har. Deutsch. ent. Zeit. p. 251 fl871). 

Aphodiu? dwersus^ Waterh. Trans. Ent Soc. Lond. L p. 82 (1875). 

Aphodiua caataneipennis, Waterh. 1 a p. 83 (1875). 

Calamostemm rectus, Hotach. Bull. Mobc. p. 169 (1866). 

(Mlothorascvitta, Hotsch, /, e. p. 170 (1866). 

Waterhouse thought that Motschulsky’s words “angulis 
posticis subacutis did not apply to his Aphodius diversus ; 
but the few words of descrintion he gives of 0. recttis apply 
in other respects, aud some latitude or interpretation is neces- 
sary with this author. I also consider that the G, viita, 
Motsch., is the common colour- variety of A, Solshyi^ Har., 
very abundant in Japan. There is nothing except the words 

tenue punctato-striatis ” as applied to the elytra, against 
the punctato-striatis ” applied to C, rectm^ that can throw 
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doubt on the matter. I do not think Motschulsky’s names 
are entitled to first rank, as, if allied species had been found 
(as in the case of his Holotrichia parallela)^ the descriptions 
are so vague that they would probably apply to all. His 
measurement of Ghilothorax vitta is 4 lines by line, an 
impossible measurement for an Aphodius said to be elon- 
gato-subovatus.” 

Jffab. Very common in Japan and in many parts of China. 

Aphodius hreviusculus^ Motschulsky. 

Aphodius hreviusculuSf Motsch. Bull. Mosc. i. p. 170 (18(56) ; Waterh, 
L e. p. 83. 

This species is generally black, but sometimes the thorax 
is broadly margined with brown and the elytra wholly brown ; 
in other specimens the elytra are black, with a brownish spot 
on the humeral angle. The elytra are punctate-striate. 

L. 3^-6 mill. 

Hab, Hakodate. Many examples. 

Aphodius eeooptuSj Bates. 

Aphodius eccoptuSf Bates, £nt. Month. Mag. xxy. p. 297 (1889). 

Subgen. Melinoptero (Muls.) referendus, Elongatus, parum con- 
vezrts, nigro vel castaneo-fusous, fetnorihus ventroque sordide 
testaceis, dytris baud dense recumbente folyo-puhescentibus ; 
capita discrete pnnctalato, inermi, olypeo sendoirouiari, genis hand 
prcductis, obtiisis ; thorace apud angulos posticos valde sinuato, 
margine lateral! incrassatq, basali medio immarginato, disco 
aequaliter discrete pnnotolato ^ elytris punctato-striatis, inter- • 
stitiis medio conyexis sparse punctulatiSi striis 8-7 apice abbre- 
viatis ; tibiis posticxs apice spinis inseqiialibus.” 

Jm 8 mill . , 

This species differs from all in this series in the sinuation 
in the hind angles of the thorax. 

JScib. Nikko and on the Mikuni-tog& I took it very abun- 
dant at Nikko in compam’' with Copris peeuariusy Lew., and 
OnificdLus phanoeoideSy W est w. 

Aphodius lividusy Olivier. 

Aphodkts U^usy 01. £nt. i. p. 66, t. xxvi. iig. 22. , 

^ Tbk species is usually regarded as a cosmopolitan insect ; 
in the, Munich Catalogue the synonymy consists of fourteen 
namesf Olivia figured it and iFabricius described it three 

:B4h Oyayam% Awpmori> and. Hakodafe. examples. 



the Lamellicorn Coleoptera of Japan. 


381 


Aphodius ovalisj WaterLouse. 

AphodiuB ovaHs, Waterh. /. c. p. 89. 

Hah, This species appears to be local. The original 
example came from Nagasaki, and on the 16th February, 
1881, I obtained four more specimens at Ipongi, a place 
about four miles from the towft. 

Aphodius variahilis^ Waterhouse. 

Aphodivs variahiliSi Waterh. L c. p. 90. 

Melinopterus nigrotesseUatus^ Motsch. BulL Mosc. p. 170 (1866). 

I consider that the above names apply to the same species. 
Motschulsky’s description is not sufficient to allow his name 
precedence ; the form of this insect is elongato-subovatus ” 
(the same as GhilothoroLX mild) and the measurement 2 lines 
by 1 line. The punctuation of the thorax varies in density in 
A, varidbilis^ and the scutellum is black, piceous, or red 
in various examples. I have three specimens from Yokohama 
in which the dorsal spots unite and form a broad transverse 
band, which, however, leaves the sutural interstice obscurely 
brown^ 

Hah. Nagasaki, Kob^, and Yokohama. Common where 
it occurs. 

Aphodius urostigma^ Harold. 

Aphodius urostigrruiy Har. Berl. ent. Zeit. p. 170 (1862) ; Waterh. I, c. 
p, 90. 

Harold in 1878 (Munich Cat. p. 1055) considered this 
spe cies to be the same as A^ patlidicornisy Walker; but 
Waterhouse, having access to Walker^S type in 1875, pointed 
out the differences. 

Hoi. Nagasaki, Oyayama, Nikko, and Awomori. Water- 
house gives China and Ceylon as localities, and Harold^s 
typical specimen came from Java. 

C.ffiLius, gen. nov. 

The species for which this genus is -established has a cor- 
poral oumne like Saprosiies^ long and parallel at the sides, and 
it inhabits the recesses of old trees. From the colour and the 
difficulty I had in obtaining a few specimens, it probably 
rarely comes near the surface. Head anteriorly semicircular 
in outline, frontal suture well marked, mentum rather narrow, 
arched not incised in front, terminal leaflet of the antennal 
club much less transverse than in SaprosUes ; the anterior 
and posterior coxse contiguous, intermediate moderately 
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separated; the pygidium exposed. QcbUus differs from /Sa- 
prosites in the form of the clypeus, which is depressed but not 
deflexed, the scutelliim is leas narrow, and the anterior thoracic 
angles are somewhat acute. In Saprosites the frontal suture 
is not visible, the clypeus is deflexed and emarginate. 

Ocellus denttcollis^ sp. n. (Woodcut, fig. 5.) 

Elongatus, parallelua, rufo-brunneus ; capite puaotulato, linea trans- 
versa diatincte impresaa et utrinque fusco-maculata ; thorace 
antice miuute disco grosse punctate ; antennis pedibusque con- 
coloribus. 

L. 3| mill. 

Elongate, pai'allel, reddish brown, shining ; the head punc- 
tulate, punctures variable in size and not very closely set, 
clypeus anteriorly with a widely arched 
outline, not emarginate, frontal suture very Fig. 5. 

distinct, with two dusky spots like those in 
^gialia rufa^ P. {neo Leconte), eyes small ; 
the thorax with large, round, and deep 
punctures, irregularly and not closely set, 
intermixed with smaller points, the punc- 
tuation anteriorly gradually lessening in 
size until the edge behind the neck, where 
it is very fine, the lateral edge is obscurely 
crenulate anteriorly, the crenulations gra- 
dually increase in distinctness until tney 
foim a series of denticulations round the 
posterior angles ; the scutellum obsoletely 
punctulate; the elytra evenly punctate-striate, interstices 
smooth with crenulate edges ; the naetasternum is longitudi- 
nally subcanaliculate in the middle, with large punctures in 
the channel and a few on the side of the plate outside it ; the 
legs, anterior tibim strongly tridentate.. 

HcJ). Miyanoshita, Kiga, and Nikko. Pour examples 
from old and decaying trees. 

Saprosites narce^ sp. n. 

Elongatus, ^parallelus, pieeo-brunneus, nitidus; capita convexo, 
genis haud promlnulis neo acutis ; thorace subquadrato, punctata ; 
elji^s fortiter striatisi striis fortiter punotatis, interstitiis con- 
veids, Icevibu^ j mesoateruo antice cirottlan impresso. 

L.:3mai.. 

, This species, is much smaller than 8. japontcus^ Waterh., 
snd pf a <Ji#fereut colour.. The eh^ks are less prominent and 
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the sculpture above less coarse, but the most important dif- 
ference lies in the anterior portion of the mesosternuna. The 
mesostemum anteriorly in 8, mponicus is raised and the elevated 
part has a securiform outline ; in 8, naroe this part is occupied 
by a circular impression more or less deep. The impression 
is usually well defined, but in one specimen out o£ twelve the 
impression is very shallow. The thorax also is distinctly less 
transverse. 

Bah, Nara. On the 30th June, 1881, 1 found it abundantly 
under bark, and later in the year I obtained one specimen on 
Oiwake, a mountain on the Nakasendo. 

Oxyomue jugosus^ sp. n. (Woodcut, fig. 6.) 

Oblongus, piceus, subnitidus ; clypeo leviter emarginato, bitubercu- 

lato ; thorace rugoso ; elytris 8-oostatis, 

L. 4^ miU. 

Oblong, piceous, somewhat shining ; the head, clypeus 
very transverse, feebly but widely emarginate, with a small 
tubercle on each side of the emargina- 
tion, surface uneven, with an ill-defined I’ig. 6. 

marginal impression and a feebly-raised 
disk in the middle, rugosely sculptured 
with punctures of various sizes, cheeks 
obtusely produced ; the thorax, anterior 
angles a little prominent, arched laterally, 
hind angles obsolete, sculpture rough and 
coarse and somewhat variolose, with a 
median impression before the scutellum ; 
the scutellum small and triangular; the 
elytra 8-costate, with the sutural edges 
markedly elevated and the epipleural 
margin finely carinate, the second and 
fourth costae am the most conspicuous, the second agreeing 
with the sutural costa, interstices not very distinctly 
sculptured, but the sculpture appears to consist of two 
longitudinal rows of short linear carinie, humeral angle 
obtuse, elytra widest behind the posterior coxae and rather 
narrower at the base ; the legs pitchy brown, anterior tibiae 
carinate, with small transverse ridges on the outer side of the 
caiina. 

Bab, Nagasaki. I took one specimen from under dead 
leaves near the Temple of^ Suwasama on the 23rd March, 
1881, 
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Rhyssemus asperuluSy Waterhouse. 

Rhyasemta a^eruluSf Waterh. I, c, p. 94. 

Hah. Nagasaki, Kob^, Yokohama, and Nikko. I found 
this species in garden rubbish commonly as far north as 
Nikko ; at Hakodate I took a broader insect, which may be a 
different species. 

Psammodtus ainu^ sp. n. 

Oblongus, niger, subnitidus j capite rugoso, obsolete pnncfcato ; 
thorace transversim 5<-oostato ; elytris 9-carinatis, interstiths 
seriatim punctatis. 

L. 2| mill. 

Oblong, black, somewhat shining ; the head very rugose, 
the rugosities obliterating the punctuation, before the neqk 
are irregular transverse ridges, varying in distinctness in 
different specimens, clypeua feebly emarginate and reddish on 
the edge ; the thorax with five transverse ridges narrowly 
broken in the middle ; the elytra with nine longitudinal carinse 
(inclusive of the sutural and epipleural margins), the inter- 
stices have single rows of shallow punctures. 

Without comparison this species might be mistaken for the 
European P. suloicoUts^ 111. 

Sab. Hakodate, Four examples from the sand-hills. 

Psammodtus conveanas, Waterhouse. 

Paantmodim wnoescua^ Waterh. L c. p. 94 (1876). 

Hah^ K6b6^ Baoto, Niigata, and Sapporo. In sandy 
places. . 

Psammodtus jc^xmictis^ Harold. , 

Paammodius japonteua, Har. Deutsche eut. Zeit. xzii. Heft i. p. 69 
(1878). 

Elongato-oblongus, nitidus, pioeus, subtus cum pedibus obscure 
rufo-piceuB $ capite eequaliter granulate ; thorace parce puuetato, 
ad latera anticC transyersim impresso ; elytris punctato-striatis, 
interstitiis planis lievibus.^ 

L* 4 mill. 

; The thoracic impression is a distinctive character in this 
species? ' ' / ' 

^ Sah. Nagasaki and Enodixma, Hagi {S%UeT)» 

' / . , Psammodvas oomis^ sp; n. 

Elongato^obioBgus^ niger, nitidns;' capite rqgoap-granulato, trans- 
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verso ; thorace grosse punoiato, utrinquo foveolato ; elytris 

punctato-striatis ; pedibus piceis. 

L. miU. 

Elongate, oblong, black, shining; the head transverse, 
anterior outline broadly arched, not emarginate, edge narrowly 
reflexed ; the thorax also transverse, with large punctures 
evenly distributed but not closely set and a fovea on each side 
well within the margin ; the elytra deeply punctate-striate, 
interstices rather wide, convex, and smooth the antennse and 
mouth-organs reddish brown; the legs piceous, tarsi rather 
paler. 

In general outline and size this species resembles P. 
nicusy Har., but it is not opaque ; the head more transverse 
and not emarginate and the thorax is without any lateral 
impression. 

jSai. Nikko. One example from the bed of the river. 

Mgialia nitida^ Waterhouse. 

JSgiaUa nitida^ Waterh. L c. p. 90. 

This sp^ies measures 3^-4 mill., not 4 lines. 

Sah. Hakodate, on the sand-hills. Four examples in 
September 1880. 

OchodcBus macrdatus^ Waterhouse. 

Ockode&iis macukttus, Waterb. I, c. p. 95, pL S. %. 1. 

Hah. Kiushiu and on the main island. This species 
originally came from Simabara andTagami close to Nagasaki. 
In May 1882 I caught two flying at dusk above Mogi also 
close to Nagasaki. Mr. Pryer found one on Oyama near 
Yokohama. In the British Museum there is a similar species 
from Java. 

Bolboceras nigro-phffiatumf Waterhouse. 

Bc^hocmxs n^ro^lagiatum^ Waterb. /. c. p. 96, J . 

The male of this species was not noticed by Waterhouse. 
On the head there is a somewhat stout and rugose horn, 
slightly emarginate at the apex j the thorax has a transverse 
rid^ behind the neck, and on each side of it is a tubercle 
similar to those of Gopria lunariSy L., or G. pecuaritis^ Lew. 
There is a sp^imen in the British Museum from Korea which 
is either a variety of this species or one very similar to it, the 
sculpture of the head and thorax is different and the dark 
coloration of the elytra extends to the middle of each wing- 
case. 

Sah. Tokio, Yokohama, and Kob€. Not very common. 
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Geotrupes auratus, Motschulsky. 

Geotnipes auratus^ Motsch. Etud. Ent'. 1857 , p. 31 ; J ekel, Ann. Soc, 
Ent. Fr. 1866, p. 587 ; Waterh. I c. p. 97. 

Geotrupes purpztrascens, Waterh., Lew. Ent. 1893, p. 150. 

Hah, Japan, common in all the islands. At Nanai near 
Hakodate, on the 17tli September 1880, 1 observed it in great 
profusion. A note in my diary says “ 60 specimens occurred 
in one of their attractions and this repeatedly. Many scores 
were alive and crawling about without abdomens ; a species 
of Gorvus had been feeding on them, but only eating the 
softer part of their bodies.” At Kashiwagi I found only the 
blue variety and captured about 30 examples. The colour- 
varieties are noticed in the Ent. p. 150 (1893). Waterhouse 
records specimens from Tartary and Heyden firom Manchuria. 
Celebes has been given in error. 

The colours of this species are blue-black, blue-green, blue, 
golden green, golden red, and bright copper, with some inter- 
mediate tints. The smallest specimen I have measures 
14 mill, the largest 21 mill. 

Geotrupes Icevistriatusj Motschulsky. 

Geotrmes Ueinstriatus, Motsch. Etud. Ent. p. 32 (1867), 2 i Waterh. 

Z. c. p. 97 (1876), c? & 

Geotrupes Deyrollei, Jekel, Ann. Soc. Ent. Fr. v. p. 686 (1865). 
Geotrupes amms^ Jacohsohn, Hor, Soc, Ent. Koss. xxvii. p. 120 
(1893), cJ. 

Jacobsohn^s description corresponds with the female cha- 
racters of this species, but he states that his type is a male. 
The descriptions by Motschulsky, Jekel, and Waterhouse 
were presumably unknown to Jacobsohn, as they are not 
referred to by him, 

Hal, Japan, abundant (in many varieties) in all the islands 
and occurs also in Manchuria. The locality “ Celebes ” has 
been given in error, owing to a small series of Japanese species 
jn the British Museum being so labelled by Mr. Bowing before 
presentation to that institution. , Occurs also on Ketoi, one of 
the 'Kurile Islands. . 

Trox chinmeis^^ohmL* 

Trox iMmnds, Bohem. Eugen. p. 62 (1868), 

^scwrm, Waterh. I, c. p. 98. 

This species is smaller than T, mclusus. Walker, but both 
species belosng to the section of the genus in tvhich the sen- 
teBum is coarctate at the base. The genus Trox is how 
divided into 4 or 6 genera. , ,, 

Hah, Shnabara. Four examples in 1869. I did not meet 
Vith it on my second Visit to Japah. , , 
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Troos setifer^ Waterhouse. 

Trox aetifer^ Waterh. Z. c. p. 98. 

Hah. I found this species in single examples at Nagasaki, 
Simabara, Nikko, ana Hakodate; it has therefore a wide 
range in Japan. 

Trox opacotuherculatus^ Motschulsky. 

Trox opacotubercalatua, Motsch, Etud. Ent. p. 14 (1860) ; Waterh. Z. c. 
p. 99. 

This species has two wide circular depressions which 
occupied the median area of the thorax and two others on 
each side of them of corresponding size. Motschulsky’s 
description should, I think, read thorace trans verso, antice 
et postice late trifoveolato,” not “ thorace trans verso, antice 
et postice lato, trifoveolato ” ; but the depressions are not 
properly described as fovesa. 

H<J>. Nagasaki, Nikko, and on the plain of Fujisan. Ac- 
cording to Kraatz (Deutsche ent. Zeit, xxiii. p. 231, 1879) it 
occurs in the Amur region. 

JVojr niponensis^ sp. n. 

Elongato-oblongus, opaeus, dypeo semicirculari ; capita punctate ; 

thorace transverse, in medio longitudinalitereanahculato, utrinque 

obsolete bi-impresso ; elytris striatis, striis miniine profundis. 

L. mill. 

Elongate oblong, opaque, setose; the head semicircular 
anteriorly, arched at the sides, punctate, with two transverse 
carinae (somewhat obscure) in the middle in a line with the 
eyes ; the thorax transverse, rather parallel laterally, anterior 
angles a little acutely produced, with a longitudinal median, 
rather shallow channel, and a fainter circular impression 
Oft each side of it rather nearer the base than the anterior edge, 
surface punctate; theelytra striate, str& shallow with irregular 
edges, there is a sutural row of setose tubercles and on the 
third interstice similar but lai'ger and more isolated tubercles, 
fifth and seventh interstices also tuberculate, the other inter- 
stices have smaller tubercles ; the elytra somewhat parallel at 
the sides, but slightly widest behind the posterior coxae ; the 
legs, tibiae not dilat^, agreeing in this respect with T. opaco-- 
ttwerculatvs^ Motsch. 

This small species in general outline agrees best with Trox 
setifeTy Waterh., but the thorax is not bisinuous anteriorly, 
nor are the anterior tibiae dilated. The scutellum is similar 
in form but relatively narrower. The scutellum in T. opaco- 
tuherculatus is nearly as wide again as in T, niponensis, 

27* 
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There are four specimens in the British Museum from St. 
PauFs Island in the Indian Ocean and one from Hakodate. 
One of the specimens is labelled “ 2\ox Eversmanni^ Kry, 
{rugulosus, Fald.) ; ” but the thorax of T.Eversmannii^ described 
as being subcordate and deeply punctate, and this does not 
apply to the Japanese species ; Faldermann’s name has not 
been published. 

HaK Hakodate. Taken from a dead animal on the sand- 
hiUs. 


Anthypna pectinata, sp. n. 

c? . Oblonga, senea vel viridi-aenea, nitida, griseo-hirta ; eapite 
earinato ; thorace granulato-punctato ; ely tris dense transverso- 
strigosis, Pemina latet. 

L. 9 mill. 

Oblong, brassy or greenish brassy, shining, and clothed 
with long grey hair ; the head, surface microscopically strigose, 
punctured, punctures not densely set and appearing sometimes 
as granules or little bosses owing to their rims being raised, 
each bears a hair, carinate before the eyes, the carina some- 
times joins anteriorly, and in such specimens the carina can 
be traced in a bowed line behind the eyes ; the thorax feebly 
sinuous on either side on the basal edge, hind angle obtuse 
with a concavity within it which reaches halfway along the 
thoracic edge ; the scuteilum rather densely sculptured ; the 
elytra wholly strigose-ru^ose ; the antennse and legs greenish 
or coppery, claws and tibial spines reddish brown. 

This genus, so far as I am aware, has hitherto only been 
represented by two Italian species and two Asiatic species 
described by Semenow in 1891. 

Sah. Tokio« Six specimens found in a garden, all males. 

Ectinohcplia obducta, 

, Mopiia ohducta, Motsch. Btud. Ent. 1857, p. 33. 

Moplia iahulic^, Hotech. c. p. 34. 

. JEetm^hopHa Waterh. h c. p. 99, pi. iii. fig. 2. 

This species is very variable, Waterhouse*s figure represents 
the cotbmonest form, but specimens entirely^ velvety black 
above axe very common, and intermediate varieties are often 
. found- The remiffkable claws in this species are noticed by 
Motschuisky. , V ^ 

jSo 5. ISagasaki, Hitoyosbi, Nikko., ! B is one of the most 
abimdant species in Japam 
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Hoplia gracHipes^ sp. n. 

ITigra, dense squamulia aureo-viridibus tecta; thorace angulis 
posticis subrotnndatis, scutello parvo ; pedibus longis etgracilibus, 
brunneis vel testaceis. 

L. 7-8 mill. 

This species is very similar to 77. Eetni^ Heyd., and R, com-- 
munis, Waterh. It dijffers from tlie first in the hind angles 
of the thorax being rounded, and from the second in being 
more elongate in form, thorax a little less wide, and (this is 
a very remarkable character) in the under rim of the thorax 
projecting out underneath the posterior angle, giving at first 
sight, when viewed from above, the impression that the hind 
angle is acute ; the scutellum is one third less in size than that 
of H, commumSy and the femora and tibias are much more 
slender and longer. 

Hab, Oshima {Ferrie^ 1895). Communicated by the 
kindness of Mens. Rend Oberthiir. 


Hoplia Reinii^ Heyden, 

ScpHa JR^inu, Heyd. Deutsche ent. Zeit. p. 8S9 (1879). 

This species is described as being similar to H. parvala^ 
Eaynicki, an insect I have not seen. It hardly differs from 
B, communis, Waterh., except that the hind angles of the 
thorax are angular, not rounded off. This, however, is a very 
m^ked distinction. I apparently overlooked this species, 
mistaking it when alive for H, communis, and I find I have 
only three or four specimens. Like Dr. Rein I found these 
in foushiu, nep Hitoyoshi, early in May. 

Boh, Kiushiu. 


, Hoplia maculata^ Bates. (Woodcut, fig. 7.) 
maculcOa, Bates, Ent. Month. Mag. xsv. p. 298 (1889). 

auredlis (PalL) proximo afinia et quod formam simiiliina; 
differfe supra squamis pallide folvis baud metaUicis et corporo 
Bubtus femodibus pygidioque Isete aureis : oblonga, supra breviter 
sat spaisim setosa, thoracevittls duabusmedianis, elytris utrinque 
striga irregolari hand procul a sutura postice divergenti maculisque 
tiibus lateralibus (prima humerafi) strigisque vagis marginalibus 
fnsco-nigris ; clypeo sicut in H, aureola brevi antiee angustato 
margmeque sinuato; thorace medio rotundato angulis posticis 
obtusis; tibiis et tarsis nigiis sparsissime squamosis. Ungues 
sicut in H, aureola^^ 
c? . L. S mill 
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Fig. 7. 



Hah. Satsuma {Leech) . I toot an example on Mitsudake, 
near Nagasaki, in April, and nine examples from the flowers 
of the wild rose at Hitoyoshi, 3rd May, 1881. This species 
appears to occur only in Kiushiu. The drawing shows a 
position the insect usually assumes w'hen resting in flowers. 

Seeicania, Motschulsky. 

Sericama, Motschulsky, Schrendt’s Eeisen, p. 136 (1860). 

The characters of this genus are very similar to those of 
Serica } I find no valid character except in the antenna of the 
male. !Five terminal joints are foliate (Motschulsky’s figure 
only contains four) ; the first leaflet is peculiar, being a shorter 
and more slender appendage than the others, and it rises from 
the base of a rather long joint, and this jjosition separates it 
from the four terminal leaflets. The compilers of the Munich 
Catalogue did not notice that Motschulsky, in a note of 
errata ” at the end of the volume of Schrenck^s ^ Eeisen,^ 
corrects the spelling of this genus. Sericaria is a misprint. 

Sericania mirmcay sp. n. 

Elongata, piceo-nifa, nitida; capite rugose punctate, dypeo rufo- 
^ brunneo; thorace parum grosse punctate; elyliis punctatis, 

' punctis confluentibus. 
li, 9^11 mill. 

^ Elongate (outline similar to that figured for Felhphn^x 
jimnAmj W$ierti)^ pitchy red, shining ; the head roughly and 
densely punctate, dypeus reddish brown, outer edge more or 
lesKi raised, heaa dark brown between the eyes; the thorax 
bisinuous anteriorly, transverse, narrowest in :^nt, widest 
,beh^, evenly aumed at : the sMes, lateral edges narrowly" 
raised^ base feebly sinuous on eacbside, punctate, points larg^ 
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and less closely set than those 6f the head ; the scutellum 
punctate, somewhat elongate, obtuse behind j the elytra with 
eight or nine shallow furrows occupied with confluent punc- 
tures, interspaces feebly convex and smooth ; the pygidium 
irregularly, not densely punctured; the antennae and legs 
concolorous, 

Bab, Miyanoshita, Hakone, Subashiri, Ontake, Nikko, and 
Yokohama. Sixteen examples. 

Sertcama fuscoUneata^ Motschulsky. 

Sericama fuscolineata, MotscK. Sclirenck’s Eeisen, p. 136, tab. ix. fig. 10 
(1860). 

If I have determined this species correctly, it is very 
variable in colour. I have only one specimen, which agrees 
in having the dark lines on the elytra. The elytra are 
usually pale with the sutural interstice infuscate, or sometimes 
wholly pale ; the head sometimes is, with the thorax, wholly 
seneous, but generally the dypeus is testaceous. 

Hah, Yokohama and Ghiuzenji ; island of Askold {Hey^ 
derij 1884). 


Seeica, MacLeay. 

Seriea^ MacLeay, Hor. Ent. i. p. 146 (1819). 

In this genus the intermediate coxae of typical species are 
approximate and the antennae usually 3-foliate ; but I have 
included three species in it in which the antenna of the male 
is 4-f oliate. The genus Sericaj as it formerly stood, has lately 
been divided into three or four genera. 

Serica similis^ sp. n. 

Oblongo-ovata, rufb-bnmnea, subopacsa ; SericcB brunneoe peisimilis. 
L. 7J-8 mill 

This species has been standing in the Catalogue as 
8. hrunnea^ Linn. ; but, although the colour agrees in both 
species, there are structural differences. In & similis the 
eyes are smaller and less convex, the anterior thoracic angles 
are acute and less depressed, the elytra are shorter and less 
parallel, the mesostemum is wider between the intermediate 
coxss, and the tarsi more slender. This comparison has been 
made with the males of botii species. The head is sometimes 
wholly pale, sometimes black between the eyes, and some 
specimens are piceous beneath; the elytral sculpture also 
mffers slightly in the two species- 

jBiai. Nagasaki, Hitoyoshi, Nikko, and on the Wada-tog^. 
Rather common. 
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Serica grisea^ Motschulsky. 

SeHea grUedf Motsch. Bull. Mosc. i. p. 171 (1866) ; Waterh. I, c, p. 101. 

Serica polUa^ Gebler, Nouv. Mosc. ii. p. 52 ; Waterh. L c. p. 102. 

Whether the names above refer to one or two species I 
cannot decide. Both Motschulsky’s and Gebler^s descriptions 
seem to apply to one species; but I have given prefeirence to 
the first because Gebler’s species came from Dauria, and also 
because Motschulsky (Schrenck’sReis. p. 137) refers to S.poltta 
as an insect known to him. Serica grisea is a very variable 
species in colour. 

Eab. Kiushiu and main island. 

Serica nigromriatay sp. n, 

Oblonga, m’gra, griseo-pubescens, opaca ; elytris brunneis, margini- 

bus nigris, dorse nigro-guttato ; antennis pedibusque infuscatis. 
L. 7 

Oblong, black, opaque; the head, clypeus emarginate 
anteriorly, with the rim, especially at the sides, strongly raised, 
surface rugosely punctured and shining ; the head between 
the eyes opaque, with scattered shallow punctures ; the thorax 
punctured like the head, anteriorly bisinuous, with somewhat 
acute angles, posterior angles very blunt, lateral rim finely 
msed ; the scutellum obscurely punctured, longer than wide, 
obtuse behind ; the elytra striate, interstices somewhat 
roughened, blade on the outer and sutural margins, within 
reddish brown with black markings; the antennsa and legs 
dusky or obscurely black, 

MayebashL One example only. 

The four following species in male have a 4-foliate antennal 
club:— 


S&rica angulatUy sp. n. 

Blongata, picea, opaca ; capite grosse et dense punctato ; thorace 
anguBs antieis acute prominulis, utrinque bisinuato; eljtris 
/ puncta&j inteistitiis eoUvexis; antennis ^ibupque rufo-piceis. 
X* 10 mill. 

Elongate, piceons, opaque ; the head shining, clypeus very 
densely and , somewhat rugosely punctate, between the eyes 
the punctures arq larger and ^ot quite sp closely set; the 
thorax, anterior angles .acute .and prominent, lateral . edge 
bWgen out in the :inidaiei forming sintiosities . beforei and 
; Ttehmd, pimctiires much emdler ahft more scattered than those 
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of the head, with an obscure reddish disk in the middle of the 
lateral edge and a narrow reddish margin at the base ; the 
scutellum obtuse behind, impressed on the lateral margins, 
obscurely punctured ; the elytra irregularly punctured, inter- 
stices. 3 to 5 distinctly raised towards the base; the antennae 
and legs pitchy red. 

This species is remarkable in having acute anterior thoracic 
angles. 

Hcih. Oyayama. Two examples. 

S&rica quadrifoUatay sp. n. 

Elongata, pieea, opaca ; capite sparse punctate ; thorace lateribus 
obscure rufis ; elytris irregolariter puuctatiSj interstitiis convexi- 
useulis, Iffivibus ; anteiinis dava 4-foliata. 

L. 10 mUl. 

Elongate, piceous, opaque; the head, clypeus somewhat 
rough, with shallow irregular punctures, between the eyes the 
punctures are smaller and more scattered : the thorax punc- 
tured like the head on tlie disk and sides, but along the base, 
especially before the scutellum, the points are more closely 
set, bisinuous behind the eyes, feebly bisinuous at the base, 
narrowest anteriorly, widest behind, sides evenly arched and 
obscurely red laterally, anterior angles obtuse-; the scutellum 
obtuse behind, wholly punctate ; the elytra with lines of irre- 
gular punctures separated by interstices, somewhat convex 
and smooth, truncate behind ; the antennse and legs reddish 
brown. 

-Ha6. Nikko. One male example. 

Serica hrevioornisy sp. n. 

Oblonga, testaeea, azureo-micans, parum nitida ; capite thoraoeque 
irregulariter punctatis ; scufcello trjangulari ; elytns stiiatis, inter- 
stitiis parum latis, leevibus. 

L. 7-7i milL 

Oblong, pale testaceous, opalescent in parts, somewhat 
shining; the head, surface uneven, irregularly punctured, 
punctures shallow and of various sizes, largest irregular in 
outline, not closely set ; the thorax transverse, anterior angles 
depressed and obtuse, laterally somewhat bulging in the 
middle, and sometimes feebly emarginate before the hind 
angles, surface sculptured like the head ; the scutellum punc- 
tured irregularly, triangular, three sides coequal; the elytra 
striate, with punctures faintly seen in the lines, interstices 
convex, smooth, and rather wide; the antennm small and 
short, club usually infuscate, palpi dusky ; the legs pale. 
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In some examples the thorax is infuscate in parts and the 
elytra in others are dusky on the second interstice, part of the 
lateral border, and, rarely, apically. 

Hal, Nikko and Shinkano in July and August. 

Serica higoma^ sp. n. 

Oblonga, pamm nigra vel nigro-brunnea, azureo-micans, subnitida ; 
capite thoraceque irregidariter punctatis; scutello elongato- 
triangulari ; elytris obscure punctato-striatis, interstitiis oon- 
vexis; pedibus brunneo-testaceis ; antennis basi pallidis, clava 
infuscata. 

X. 6-6i mill. 

This spetiies closely resembles S. hrevicornis in facies and 
surface-sculpture, but the head is less robust, the antennse 
are as large again, the thorax is more convex on the disk, 
distinctly emarginate before the hind angle, arched in front 
of the emargination, and without any anterior angle ; the 
scutellum is nearly one third longer than wide ; the antennm 
are pale at the base, with the club dark. One example is 
reddish brown, with the head between the eyes, two blotches 
on the thorax, and the elytral, sutural, and outer margins 
dusky with an seneous tinge. 

Hab. Hitoyoshi, Konose, and Tuyama. Four examples. 
Aserioa, gen. nov. 

This generic name is proposed for a considerable number 
of species hitherto included m Serica, It differs essentially 
from Serica in having smaller eyes, the scutellum wide at the 
base, the hind femora considerably widened and truncate at 

Fig. 8. 



tie apices, posterior tibim also dflated, tarsi more robust, and 
Ae intermediate coxm mdely separated. The antennse are 
$-foitete, .ait4 other characters resemble those of Serica, 
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In Sertca brunnea, L., and allies the intermediate cox» are 
approximate. The form of the metasternum in Aserica and 
the wide area between the cox» is shown in the accompanying 
woodcut. In the drawing (fig. 8) the mesosternum appears to 
be more narrow than it is, because it is almost perpendicular ; 
in Sertca brunnea it is only oblique. 

The form of the femora and tibiae correspond somewhat 
with those of a species of Popilia. 

Type Sertca japonica^ Motsch. 

Aserica japonica. (Woodcut, fig. 8.) 

Serica japoniea, Motaeli. Etud. Ent. p. 15 (1860) ; Waterh. 1. c, p. 102. 
JSerica piceorz^af Fairm. Eev. d’Ent. vii. p. 118 (1888). 

Waterhouse notices Motschulsky’s measurements ; ray 
measurements are 9^-11 millim. This species is rightly 
described by Motschulsky as ovate ” and the next species 
as “ obovate.” Some of my specimens are in colour light 
brown. 

' Sab. South Japan and Hongkong. 

Aserica orienialis. 

Serka KirierdaMsj Motsch. Etud. Ent. p. S3 (1857) ; Waterh. i, c. p. 102. 

“ Obovata, convexa, punctata, opaca, picea, supra nigra, velutina ; 
thorace antice angustato, lateribus minus arcuatis ; elytris ovatis, 
striatis, interstitiis alterius Iseviter elevatis> sparsim punctatis ; 
antennis testaceis. 

“ L. lat, 2 lin. 

Cette espbce est extrOmement voisine de notre S* holo^ 
sericea^ mais elle est un pea plus grande, presente un corps 
plus elargi postdrieurement, un corselet plus trapdzoide, une 
ponctuation moins serr^e et une surface plus veloutde. Elle 
se rencontre aussi en Mongolie.” 

My measurements are 8 to 9 millim. I give Motschulsky’s 
description, as Waterhouse omitted it. 

Like the last species, it is now and then of a light brown 
colour. 

Sab. Found throughout Japan and Mongolia, as above. 
Apogonia niponica^ sp. n. 

Oblongo-ovata, brtmnea vel piceo-bnmnea ; capite dense, seutello 
sparse et irregulaiiter punctatis ; thorace angulis anticis parum 
acutis. 

L. milL 

Oblong-ovate, brown or piceous brown, shining, sometimes 



396 


Mr. G. Lewis on 


with a faint greenish or coppery tint ; the head, frontal area 
densely and rather clearly punctate, clypeus rather more 
densely and somewhat roughly punctate, edge narrowly re- 
flexed and arcuate in outline; the thorax wholly punctate 
like the head ; this punctuation is much more dense than that 
of A. splendidaj Bohm., anterior angles rather acute; the 
scutellum is sparingly but irregularly punctured ; the elytra, 
striaa more or less obsolete, punctuation (sometimes linear) 
larger and less dense than that of the thorax ; the pygidium, 
form and punctuation similar to that of A.sphndidai the 
legs and under surface darker than the elytra. 

The more oblong form, colour, and size, as well as the 
dense punctuation, distinguish this insect at once from ordinary 
examples of A, aplendida^ Bohm. ; but I have specimens of 
the last-named which are brown or piceous, and from these 
the somewhat acute angles of the thorax serve to separate it. 
-4. splendida has an impunctate scutellum. 

A. cupreoviridis^ Koloe, is said to differ from A, splendida 
(Bates, Proc. Zool. Soc. 1888, p. 375) in having a more 
arcuate outline to the clypeus, an outline which describes a 
segment of a circle, and is not flattened as in splendida. 
In this respect A. niponica agrees with it; but the form 
(oblong-ovate) and the punctuation of the scutellum &c. 
distinguish it, Kolbe gave two names to his species : one 
specimen, measuring 9^ millim., he called A.fmana. 

Apogonia moesta, Knock (SchSnfeldt, Ent. Nachr. xvi. 
p. 170, 1890), is said to occur in Oshima ; but I have not 
seen the description, nor does Schonfeldt supply a reference 
to it. Apogonia moesta, Burm. (Handb. iv. 2, p. 267, 1842), 
I consider a nondescript of a Sumatran species, as Burmeister’s 
description is worthless ; but Kolbe refers to it (Arch. f. Nat. 
i. p. 193, 1886), so I presume he has seen the type. 

Lachnoaterna inelegans^ sp. n. 

AncghngeTui paraSelaf Motsch, Etud. Ent. p. 64 (1854). 

Son^B, nigro-picea, nitida ; eapite grosse parum dense punctate ; 
thoirabe minus, dense punctato, antice maigine impunctato; 
seut^o lesvi vel parte punctate; elytris punotatis, obsolete 
costatis; 

I.. 16-20 mm. 

Elongate, pitchybr pitchy black, shining; the head coarsely 
and somewhat densely punctate, the punctures bn thb clypeus 
are clearly separate, those on the forehead are in some examples 
confluent, the rim p£ the dypeua cle^ly elevated, the punc- 
more or less obscure on the frontal suture ; the thorax 
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posteriorly rectangular, anterior angles obtuse, the lateral 
margin more or less bulges in the middle, the anterior margin 
is a narrow smooth rim, general surface less closely punctate 
than the head ; the scutellum transverse, sometimes smooth, 
more often with a few iiTegular punctures variously placed in 
different specimens ; the dytra, sutural margin smooth and 
convex, surface punctate, punctuation rough and irregular and 
more or less obliterates two or three longitudinal costse ; the 
pygidium punctate, punctures not densely set nor so deep as 
those of the thorax, rather wider just behind the base than 
the space from the middle of the base to the apex. 

This species has been assigned by Waterhouse and others 
to Ancylonycha parallela^ Motsch. ; but Motschulsky’s dia- 
gnosis applies equally well to Holotrichia picea^ Waterh., and 
Lachnosterna diomphalia^ Bates, and his specific name is 
preoccupied. Under these circumstances I have redescribed 
the species under a new name. 

Hab. Throughout Japan and at Fusan, in Korea. Q-ene- 
rally abundant. 


Lachnosterna picea. 

SolotnkMapiceay Waterh. Trans. Ent. Soc. Lend. p. 103 (1876). 

This species is easily recognized by the characters given by 
Waterhouse, especially by the transverse smooth margin to 
the neck. A minor character, but one which does not vary 
in my series of eight examples, is that the anterior rim of the 
thorax is not clearly free of punctures ; the punctures encroach 
on the posterior edge. This rim or margin is quite smooth 
in i. inelegansj Lew. 

Hah, Nagasaki, Ohiuzenji, and Yokohama. 

Lachnosterna diomphaliay Bates. 

iMchmsterna dkmphalm, Bates, Proc, Zool. Soc. p. 373 (1888). 

" Z. paraUelKs (Motsch.) affinis et similHma, sed differt pygidio cJ 

valde convexo ante apicem bicalloso. 

“ L. 20 mifi. 

This ^ecies is extremely like L. inelegans^ Lew., and L, 
picea^ Waterh., but it differs from the first in the scutellum 
which widens out at the base, and from both in the curious 
gibbosities on the pygidium. Bates only knew the male; 
the pygidium is bigibbous in both sexes. 

Lachnosterna morosa^ Waterhouse. 

This species is peculiar in having the rim of the clypeus 
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very moderately raised and the raised edge ceases before the 
eyes ; the pygidium is not transverse like the other species 
of this series, it is nearly as long as broad. 

Hoi. Nagasaki. Also at ChSoo in China. 

Lachnosterna niponensis^ sp. n. 

Bmnnea, parum parallela, convexa, subnitida; capite thoraceque 
punctatis ; scuteUo lasvi hand punctato ; elytris punctatis, inter- 
stitiis parum convexis. 

L. 19-21 miU. 

Brown, subparallel, convex above, rather shining ; the 
head roughly and closely punctate, punctures on the clypeus 
dense, especially in the middle of the base, anterior rim of the 
clypeus distinctly raised and feebly emarginate in the middle, 
necK smooth, but the smooth space is of irregular outline ; 
the thorax irregularly punctate, punctures rather less closely 
set than those of the head, lateral edges widely crenulate, 
transverse and slightly bulging in the middle of the lateral 
edges, angles before and behind obtuse ; the scutellum widest 
at the base^ with anterior portion clothed with golden-tawny 
hair ; the elytra, interstices uneven and punctate, punctures 
not so dense as those of the thorax, sutural margin rather 
broadly elevated from the base to the apex, the next raised 
costa is similarly broad but shortened before and behind, both 
smooth and almost impnnctate, outside there are other costse 
ill-defined and vague j the pygidium uneven and sometimes 
closely but shallowly punctured, rather broad and somewhat 
-arched at the base, slightly convex ; the legs, apices of thighs, 
and the club of the antenna dusky. 

This species is the largest of the genus known from Japan; 
in colour it corresponds with Serica hrunnea^ L. The scu- 
tellum is quite smooth in some examples, irregularly punctate 
in others, and in one specimen closely punctate; sometimes it 
is rounded off behind, but usually it is obtusely acuminate. 

RaK Nagasaki, Goto Islands andFusan in Korea. Forty 
specimens. Also in the collection of the British Museum. 

i Hjeftophylla, Motschulsky. 

The author of this genus says of it: “Antennes dell 
articles, dont le 4^® trhs court; massue longe, de 7 articles.” 
The basal. |qint of the antenna , is lon^ and very similar to 
that of Shizpirogtta^ second is apically bulbiform and 
^ coii^trict^ at, the base ^ the third elongate, bulnot so long as 
fSbe first, and is minutely angutete on ^ the inner edge.; the 
is^th > smAll ^ute appendage; the fifth is 
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foliate, but the appendage varies in size from a quarter to half 
the length of the one succeeding it ; articulations 6 to 10 are 
leaflets, of which 8 and 9 are the largest. There are only 
ten joints, and the name is unfortunate. Just before the 
suture which indicates the limit of the clypeus is a well-marked 
transverse carina, which usually stretches from side to side ; 
but in one of eighteen specimens it is interrupted in the middle. 
Motschulsky says : — Carbnes frontales transversales peu 
marquees et interrompu^s ; ” this is not the case usually. 

Heptophylla picea^ Motschulsky. 

SeptopTiylla pieea^ Motsch. Etud. Ent. p^S2 (1857). 

JEEolotrichia tranaversa^ Motsch. 1. c, p. 15 (1860J. 

I have united the two names above chiefly on the evidence 
relating to the frontal carina. If I am right, this is not the 
only instance of Motschulsky describing an insect twice and 
placing it in different genera. 

Hah, Kiushiu, main island, and Tezo. Very common. 

WiizotTogm nipomcus^ sp. n. 

Hongatus, pallide testaceus, nitidus ; capite pioeo vel rufo-brunneo ; 

thorace sparse et grosse punotato; elytris punctatis, punctis 

interdum confluentibus ; pygidio apico parura explanato. 

L. 12iiuIL 

Elongate, jmle testaceous, shining ; the head picebus or 
reddish brown, surface uneven between the eyes, roughly and 
coarsely punctured, punctures less close along the anterior 
margin of the clypeus ; eyes black and large as compared 
with those of R. sohtitialis^ L. ; the thorax, surface uneven, 
crenulate laterally, anteriorly rectangular, posteriorly feebly 
angulate, punctate, punctures less closely set than those of 
the head ; the scutellum transverse, irregularly punctured ; 
the elytra punctate, somewhat similarly to the thorax, but 
punctures sometimes confluent, sutural margin convex, smooth, 
with two similar but shorter feebly raised costm near the 
centre of the wing-case i the pygidiuxn somewhat rugose, the 
lugositjr nearly obliterating the shallow punctures, apical 
rim distinctly but narrowly explanatej the. legs and antennm 
pale, inner dentation of the claws on the first very conspicuous. 

Hab, Gotoshima. Two males. 

Polyphylla laticoUie^ Lewis. 

PotyphyUa lattcoUiB, Lew. Ent. Mon. Mag. x yiii. p. 231 (1887). 

Pairmaire in 1888 described two species oiPolypkylla from 
China, which agree, I believe, with the above in having the 
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thorax transverse and much broader than that of P. fullo^ 
Linn. 

Hah, Three specimens obtained in the province o£ Sakami. 

Qranida albolineata^ Motschulsky. 

Granida alboUneata, Motsch. Etud. Eat. p. 8 (1861) ; Waterh. Trans, 
Ent. Soc. Lond. p. 106, pi. 3. fig. 7 (1876) ; Har. Peutsche eat. Zeit. 
p. 71 (1878). 

FolypkyUa Schoenfeldtij Breaske, Ent. Nachr. xvi. p. 198 (1890). 

After the lapse of twenty-nine years, and after being well 
figured by Waterhouse, this well-known and conspicuous 
yDecies has been redescribed as a PolypJiylla by Brenske. 
Schonfeldt has kindly sent me an example representing 
Brenske’s type. Sometimes the female has three denticu- 
lations on tne fore tibia, as seen in a specimen in the British 
Museum. 

Hab, Nagasaki, Kob6, Niigata, and Akita. Also Oahima 
in the Euikiuan group. I reached Niigata on the 4th Sep- 
tember, 1881, and found the great stretches of sand which 
surround this port were strewn with the remains of this beetle, 
but I only found one (dead) good enough to preserve. I was 
told that three weeks before it was extremely abundant, flying 
into houses in the evening. There are examples in the Bntish 
Museum from the Chinese islands to the south of the Euikiuan 
group. 

.Phylhpertha inregularisj Waterhouse. 

PJiyUoperQut irregnlaria, Waterh. I, p. 107, pL 3. fig. 4. 

in litfc. Oat. Jap. Col. no. 972 (1879). 

There are estamples in my collection wholly coppery green, 
and others with the thora^x golden coppery and the elytra 
dark purple. In other specimens the elytra are pale, but I 
have hot seen an example with an entirely pale thorax. The 
figure given by Waterhouse represents a very common variety. 
The dark variely has been mistaken for P. horticola^ Linn. 

Phylhperiha compurcata^ Harold. 

conepurcat^ Har. Deutsche ent. 25eit. p. 71 (1878). 

J^ttaperfha armaria^ waterh. \nec BruH4) L c, p. 108 (1876). 

- Hah, Nagasaki, Hiogo, Hagr, . and Tokio. Common, 

Anomala genifittldta, 

SDotwh; BuH. Homs. i. p. 171 ; Lew. Ann. 

Bwi^he «ife Zdit. p. 364 (1877). 

. felt. in. pi 171 (1^). , 
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I have received specimens from Harold and Schonfeldt. 

Hah. All the islands, including Oshima, and occurs in 
Korea. 

Anomala Sieversii^ Heyden. 

Anomala Sieversii, Heyd. Hor. Ent. Boss, xxi, p. 266 (1887). 

This insect should be placed next to A, octocostata^ Burm. ; 
it is a species which does not vary in colour. 

Hob. Tsushima, and at Fusan in Korea. 

Anomala holosericea^ Fab. 

This well-known species occurs apparently rarely in Japan; 
it is constant in colour. 

Hob. Chiuzenji and in S. Tezo. Only four specimens. 

Anomald rufo^cuprea, Motschulsky. 

AnoTjtala rufo-cuprea, Motscli. Etud. Ent. p. 14 (1860) ; Bates, Proc. 

ZooL Soc. p. 373 (1888). 

Anomala luczdnla (MQmbcmx), Motsch. Bull. Mosc. p. 171 (1866), 

nee Gu4r. (1830), nee Faldm. (1836). 

Anomala lueens^ Biallion, Bull. Mosc. p. 166 n.871). 

Anomtda McteekMyif Bar. Bentsebe ent. j^it. p. 361 (1877). 

This species varies in colour from being entirely of a deep 
blue, gre^ or brassy green, and from a pale testaceous colour 
to others with a green thorax and testaceous elytra, and some 
examples are coppery red. 

Hiw. All the islands; the imagoes usually fed on the 
leaves of Salix and Lesp^esa. 

Anomala dijfoilisj Waterhouse. 

^ Anomala Waterh. I, e, p. 111. 

This species has the thorax testaceous, wholly green, or 
ornamented with two green triangular blotches. My speci- 
mens measure 11 to 14 millim. 

Eab. Kob^, Nikko, Chiuzenji, and other places. 

Anomala orientalts, 

Iph^Uopertha orientaHs^ Waterh. ^ P* 108 (1875). 

Waterh., Hftr.Abn, Brem. p. 126 (1876) ; Heyden, 

Deutsche ent. Zeit p. 345 Q879). 

FhnUopertha xtmthogaxlra, Hax. MT. Miinch. ent, Ver. v, p. 90 

(1881). 

A very common variety of this species is black with an 
seneous tinge and a few testaceous spots on the elytra. A 
rarer variety is wholly testaceous, with two spots on the head 
and two triangular blotches on the thorax green. In my 
series no two are precisely alike. 

Hah. All the islands. 

Ann. & Mag. N. Ser. 6. VoL xvi. 28 
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Anomala puhicollis^ Waterhouse. 

This species is not very variable. 

Sab, Nagasaki; Kob^^Miyanoshita, Nikko, and Yokohama. 
Appears early in April. 

Anomala mongolica^ Faldermann. 

BuMora mongolica^ Fald. M4m. Ac. St. P^tsrsb. ii. p. 879 (1835) ; Lew. 
Ent. p. 151 (1893) ; Bates, Proc. Zool, Soc. p. 874 (ISSfe). 

Bates considers this to be a species of Anomala^ as it has 
the lower branch of the large anterior tarsal claw in the male 
angularly dilated, which he states is a character which 
separates the typical AnomalcB from Euchlora viridiSy Fab., 
a common Chinese insect, and the type of Euchlora^, 

E<d>. Niigata and Akita. A few examples. 

EucJdora gracilis^ Schonfeldt. 

EuMira gracQiSj Scbon. Ent. Nachr. xvi, p. 171 (1890). 

Schonfeldt considers this a variety of A, albopilosa^ Hope. 
The characters which, however, separate it appear to me to be 
constant, and I prefer at present to regard it as distinct. In 
my specimens the thorax has a pale lateral margin. 

Sah. Oshima, the largest of the Buikiuan group. 

Euchlora muhistriatay Motschulsky. 

Sef^raplia muUktnata^ Motsch. Etad. Ent. p. 7 (1861). 

BmiMora Motscli., Waterh. I, o. p. 112. 

Anomala panoliod^Us^ JEEar. Deutsclie eiit. Zejt. p. 851 (1877) : Hejd. 
imp. 344 (1879). 

The colours in this species are mot very variable, 

Bab. All the islands. 

Mimela lucidula^ Hope. 

Wmela Imdidaf Hope, Trans. Ent. Soc. Loud. p. 113 (1885). 

3^imAa QaKhkevitcSii^ Motsch. Etad. Ent. p. 32 (1857). 

This specie is usually of a fine green colour, but it is often 
of a rich coppery colour, or green with a golden ti^e on the 
djtra. , Waterhouse records a black variety from Hakodate. 
At Numata, August 29th, 1881, I found it in large numbers 
on some saUows, and the examples were mostly of the copper- 
cplomred varieiy. V : ^ ^ 

Hofe, Ail fheisto^. 

; ; Burm„ 1842.1 
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Fopilia japonica^ 5T ewman. 

Fopilia japontea, Newm. Trans. Ent. Soc. Lond. p. 43 (1841). 

Popilia hisignataj Sturm, Cat. p. 120 (1843). 

Hah. South Japan. Very common ; but I did not meet 
with it north of Ontaki on the ITakasendo. 

Popilia imularis^ sp. n. 

P. japoniccB simillima, sed pauUo minor et thorace sparse punctate, 

elytrisque margine exteriore late viridi-metalliois. 

Long. 10-10| mill. 

Oval ; head, thorax, scutellum, and pygidium brilliant 
green like those of P.japonica^ Newm. ; the elytra are widely 
margined with a band of metallic green, which leaves the 
second to the fifth and part of the sixth interstices from the 
base to the middle of the dorsum yellowish brown. There is 
not much valuation in colour between the examples before me. 
The head, margin of clypeus well and evenly raised, punctures 
on the clypeus close and somewhat rugose, punctures between 
the eyes more distinct, but many confluent, punctures before 
the neck more sparse ; the thorax, anterior angles less acute 
than in P. japonica^ and the punctuation finer and more 
scattered ; the scutellum punctured very similarly to that of 
P. japonica^ but distinctly less acutely pointed behind ; the 
under surface and legs are wholly darx metallic green. 

Hah. Oshima (Perm, 1895). Four examples examined. 

Adoretus tenuimaculatus^ Waterhouse. 

Harold and ton Heyden consider this a variety of A. urn-- 
hrosusj F., a species with a synonymy of nine names in the 
Munich Catalogue; the locmities given there are Senegal, 
Java, Sumatra, &c. I have allowed Waterhouse’s name to 
remain, as I think the synonymy doubtful. 

H<A. South Japan. Veiy common in July and August. 


List of j^ecieSf with Synonymy. 


ScAXbxB.ain>iB. 

Panelns parvtxLus. 

Temuoplection panruittm, 
Waterh. 

Marazes dentifrons. 

Oopris ochixs (Oathazsms), Moudi. 

peeuaadus. Lew. 

tripardtu^ Wateth. 

aoutidezis, Motsch, 


Onthc^agus Len 2 sii, Hear. 
— lodiens, Wateirh, 
ater, Waterh, 


pomeus, Har. 
duos, Hea^. 


atripennis, Waterh, 

nitidus^ Waterh, 

zdkkoeziida. 


Tacerrosns. 


28 « 
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Ontho^iagas ocellato-punctatus, 
Iraierh. 

- — jessoensis (Caccobius), JBar. 
microcephalus (Uacco- 
bius), JSar, 

brevis (Caccobius), Waterh. 

Oniticellus pbanseoides, Westw. 

ezcavatus (Onthopbagus), 
Itedt, 

minutus (Phanaaus), 
MoUch. 

Apbodius apicaliB, Sar. 

major, Wcsterh, 

glo Dulus, ISar, 

var. bisectus, WaterK 

elegans, AU, 

lividipsimis, Wdierh, 

Solsljyi, Mar. 1871. 

diversus, WaterJi. 
caataneipenuia, Waterh, 
rectos (Oalamostemus), 
Mot^, 

Titta (Ofailotliorax), 
Motseh, 

- — bieviusculus^ifefo^A 

mgerrimus, Waterk 

4>piinctatii:^ Waterh, 

iiomlagiatus, Waterk 

^ TmffoMDQ^ Waterk 

eccoptus, Becies, 

-- — impunctatus, Waterk 

UtiduB, Otw, 

p^idiclnctos, W<^k 


puactatua, Waterk 

— obsaletus, Waterk 

ova3i^ Waterk 

rufan^us, Waterk 

urostigma. Mar. 

vamfilis, Waterk 

nigrotessellatus {MeHso- 
pferus), 

atratus, Waterk 

— arugosofeattis, Waterk 

: ibnmcedua mtidu^ Waterk 
Otieliiis d^iicoUis. . 

, Waterk 


OxyomuB jogDOTs* 

Bk^ssemi^ asperuius, Waterk 


— ^ Wat&k 


Waterk' 


GBOTBTTPIDiB. 

0(5hodfiBUS maculatus, Waterk 
Bolboceras nigro-plagiatum, 
Waterk 

Geotrupes auratus, Motsek 

purpurascens, Waterk 

IcBvistriatus, MoUck 

DeyroUei, Jeheh 
amaeus, Jdc. 


Umoqidm. 

Trox cbinensis, JBohern, 

obscurua, Wate)’k 

setifer, Waterk 

opacotaberculatus, MoUck 

mponensis. 

Glaphtbid^. 

Antbypna pectinata. 

Melolonthid^. 
Ectinohop^ obducta. 

HopKa obducta, MoUek 

sabulicola, Moisch, 

Ectinolioplia variolosa, 
Watera, 

Hoplia eopamums, Waterk 

'' maccdata,%<rfe8. 

mo^rens, Waterk 

Sericauia mimica. 

fuscolineata, Motsek 

Setica similis. 

brmmea, Waterk, uec 
Jjirm, 

grisea, Motsek 

polita, 

nigrovariata. 

ai^ulata, 

cpiadiifo^ta. 

fioopjs, Waterk (Ophtbalmo* 

senea, Bren^^, 

l^vicomis. 

- bagdui^ 

miesu 

rica japonica, MoUek 

paceorufa, 

orients. _ 

. ' , Serica oiientalis, Mai^, 

ApogoBiamfflor, 

— r- spIefldifM^ JBekem, 

, --7-^ mponica. 
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Lachnostenia indegans. 

Anwlonycha parallela, 


Anomala flaTilabris, Waterh, 

octocostata (Rhombonyx), 

Burm. 

S-costata, 


picea (Holotrichia), Waterh, 

diompnaJia, Bates, 

morosa, Waterh, 

castanea, Waterh, 

niponensis. 

Pollaplonyx fiavidiis, Motsch, 
Heptophylla picea, Motsch, 

Holotrichia transveraa, 
Motsch, 

Rhizotrogus nijpomcus. 

Polyphylla laticoUia, Lew, 

Graoida albolineata, Motsch, 

Schonfeldti (Polyphylla), 
Brenshe, 

Hoplostemus japonicus, JEEar, 
Melolontha japonica, Burm, 

JRjjX rt T«X 

Phyllopertha diveraa, Waterh, 

irr^palaiis, Waterh, 

yessoeoffls. Lew, in litt. 

conspnrcata, Sar* 

arenam, Waterh,f nec 
BrulU. 

Anomala costata^ Mope, 

testaceipes, Motsch, 

costeta, Mar,, nec Mope, 
— ~ geniculata, Motsch, 

daimiana, Mar, 1877. 
triangolaris, 8dhon, 1890. 


Sieversii, Me^, 1887. 

holosericea, Pah, 

nifo-cuprea, Motsch, 1860. 

luddula, Motsch, 1866, 
Incens, Mar, 1871, nec 
BaiUon, 

Motsohulslsyi, Mar. 1877. 

difficilis, Waterh, 

orientalis (Phyllopertha), 

Waterh, 

xantho^tra. Mar, 

pubicoDis, Waterh. 

mongolica, Faldm, 

Euchlora cuprea, Mcpe, 

— albopilosa, Mope, 

gracilis, mhon, 

multistnata, Motsch, 

puncticoUIi^ Mar, 

Mimela lucidula, Mope, 

^ Ghtschkevil^ii, Motsch, 
Popilia js^nica, Neum, 
bisiguata, Sturm, 

i-nRnlaj r j a , 

Adozetns tenuimaciilatus, Waterh, 
D'XNABTXDM, 

Xylotrupes dichotozniis, Linn, 
Philenxus cbinensis, Faldm, 


The following notes refer to previous papers on Japanese 
Coleoptera. 


Cetoaiiidse^ 

CetormdcB^ Ann. & Mag. Nat Hist. six. pp. 196-202 (1887). 

In the Deutsche ent. Zdt p. 91 (1890), Eraatz has steted that (Monia 
hreoitarsiSf Lew.,= C, mtricata, Saund. Saunders’s iype is in the British 
Museum, and belongs to the same sedion of the genus as C. mandarin&s, 
Weber, and Cl cutta^ Waterhouse. C, hrevitarsis belongs to the group of 
which C, suhmamwrea is the best-known type, 

Chminms Vl-puttatus, Snellen v. VolL 

Trid^ s^^emdecimguttaizes, SnelL v. VoU. Tijdsch. Ent. Nederl. vii. 
p, 169 ; Waterh. I, c, p, 116, pi. iii, %. 8 ; Hew. Ann, & Mag. Nat. 
Hist. xix.p. 200 (1887). ^ ^ 

This species should be placed in the genus Gnorimus, 
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Paratrichijis dupUcatus, sp. n. 

Paratrichio lojigicomi simillimus, sed pauUo minor ; eiytris 8 -maculatis, 

macnlis baud transversis. 

L. 11-12 miU. 

2 . Black, somewhat opaque ; the head rugosely sculptoed, without 
debits punctuation, the clypeua transversely red before the base, anterior 
edge renexed and distinctly emarginate, feebly impressed; the thorax 
punctate, punctures large but not deep, and somewhat sparsely set, ante- 
rior angles obtuse, the anterior angles to the middle of the lateral 
e^e the thorax is more or less oblique, lateral edge and base margined 
with yellow, a mediiem line which does not touch the edge before or 
behind and a bent line on each side of it also yellow ; the elytra, epi- 
pletual rim, sutural mar^n, and the dorsal region on interstices 3 to 6 
blaci^ median black marking surrounded with a broad red band, on the 
ninth mterslice dose to the margin is a small yellow spot, and parallel to 
it behind Ihe ba^ is a large ^ot occupying interstices 4 to 6 , behind 
the middle is a third blotch on interstices 4 and 5 and overlapping inter- 
stices 3 to 6 , behind the last spot on the second interstice is a fourth 
yellow spot ; the py^dium has a broad crescent-sbaped yellow band at 
its base, disk black, apex red ; the legs and antennae reddish brown, tibiae 
more or less infuscate. Another female is black, with yellow markings 
on the thorax and elytra similar to above ; and a male before me is blad:, 
with simUar markings, and the elytra in the region of the scutellum and 
the anterior edge of the thorax margined with yellow. 

Mab. Oshima (Fernet 1893). 

Paratrichius Dmitzi, Harold. 

Gm>n 7 ms JDoniisd, Har. Deutsche ent. Zeit. mil p. 866 (1879). 

Farairichius Irngicomis, Jan, Cist. Ent ii. p, 611, pi. xi. fig. 1 : Lew. 
Ann. & Mag. Nat Hist xix. p. 200 (1887). 

The clypeus of .this species in the male is excavated, with a well-marked 
lateral canna, the antennal leafiets are one third longer than in P. dvplir 
the scutcilum is wider, and the elytral markings are irregular trans- 
verse lines, not blotches, and, so far as I know, the females alone are 
entirely black. 0 

Baprestidae. 


^S^onfeldt (Ent. Nachr. xvL p. l72, 1890) has given the varietal name 
of a oahim^ to the bright examples of this species found in the 
Kuikiuan 


Elatezidas. 

Cbyptohxiots. 

Stu^to *0 CaalBSBon’a note (Ent Month. 

^ ^ ^ ‘Biologia * some curious sexual characters 


viren&j CeOidbZ^, 

^ 4^waa«^Cand.Mto. ia 

. Mo^h. BuB. Mosc. p. 16^ 1866 (a^ue charact.), 

1 an error of deteraaination of this spades in. the Ann. Sfag., 
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Nat. Hist. xiii. p. 199 (1894), and I consider now the synonymy given 
above is correct. The fine species noted last year (/, c, p. 199) I propose 
now to describe bs Aihons pr(8mbiliH, 

Hah. Kob4 on Maiyasan, Wada-tog^, Ohiuzenji, and Nikko. 


Athous prcsndbiUs, sp. n. (Woodeut, fig. 9.) 

Niger, nitidus, supra atro-cyaneus; thorace sparse nigro-hirto ; scutello 
conspicue caiinato ; an tennis valide pectinatis. 

L. 13-20 mill. 

Black, shining, head faintly, thorax more visibly, elytra distinctly 
cyaneous ; sutural interstice freq[uently with a piu*ple tino‘6. The head, 
frontal edge widely arcuate, punctate, punctures not closely set; the 
thorax more clearly and somewhat more nnely punctured, with scattered 

Fig. 9. 



black hmr, anterior angles obtuse ; the scutellum conspicuously elevated 
with a me^an carina, which bifurcates posteriorly (see figure) ; the elytra 
punctate-striate^intezspaces somewhat convex and puncti^te, sutural 
edges carinate,* pices with inconspicuous black hairs; the antennae 
blac^ articles 3 to 10 strongly pectinate, terminal joint narrowed at the 
Idp ; the legs black, apices of thighs and claws reddish brown. 

Hah, OMuzenji, Oyama, Oyayama, and Junsai. 

Isycidse. 

Mesolycas atrorvfviz^ Kiesenwetter. 

Mesofycus pfimceusj Gorh. Trans. Ent, Soc. Lond. p. 399, pL xvii. fig. 3 
(18^),s=J?ro« atrorufuSf Kies. Deutsche ent. Zeit. p, 3Cfe (1879). 

HenrH. Hiller has kindly lent nm Elesenwetter^s type, a specimen he 
obtmned at Hagi in TamaguohL 

Taph€$ granicdUe, 

Hros gramcollia, Kies. Deutsche ent, Zeit. xxiii. p. 305 (1879) ; Gorh. 
Trans. Ent. Soc. Lond. iv. p, 400 (1883), 

The type of this species also has been lent to me by Hiller. It measures 
4 millim. and has ten joints only in the antenna. Mr. Gorham considers 



408 On new B&piihsjrcm the Troiriand Islxinds* 

that it is a spemea of Tajphes ; but the specimen being unique and fragile, 
has not been thoroughly examined. 


Tenebrlonldse. 


Fedinm {BUndm) japonieus^ Seidlitz in litt. 

In the Ins. Deutschland, v. p. 376 (1893), Dr. Georg Seidlitz notices^ 
in the middle of a long paper on European Ooleoptera (a mode of publica- 
tion certainly open to censure), a Japanese species of Pedirm. He says 
perhaps it is a variety of P. strigosuBy a well-known and very common 


panim emarginato, punctis viz elongatis,haud connuentibus obsito, femo- 
ribus posticis maris paullo curvatis, subtus baa tenuiter pubescentibus,” 
L. 8-9 mill. Dr. Seidlitz’s spedmens came from Hildendorf, whose 
collections, some years prior to 1898, were examined and written about 
by Harold, and it seems probable Harold saw the specimens to which 
^dlitz refers. 


LIIL — Descriptiom of Two new Reptiles obtained by Mr, A* 8. 

Meek in ike Trobriand Islands^ British New Guinea, By 
€r. A. Boulengeb, F.R,S. 

Lygosoma longiceps* 

Section IWbZgjisma. Habit lacertiform ; the distance be- 
tween the end of the snout and the fore iinib nearly equals 
the distance between axilla and groin. Head twice and a 
half .as long as broad ; snout very long and pointed, much 
depressed^ Lower eyelid with an undivided transparent disk ; 
nostril pierced in the middle of the nasal ; no supranasal ; 
anterior lor^l as deep as the nasal; iErontonaJfl longer than 
broad, forming a broad Straight suture with the rostral; prse- 
frontals fornung a median suture; frontal stnall, acutely 
pointed behind, as long as the frontoparietals and interparietal 
together, in contact with the first and second supraocuirs ; 
four sczpraoculars, first large ; seven supraciliaries fronto- 
paxietals distinct, nearly as large as the inteiparietal, which 
:i8 smaller than the frontal ; parietals forming a suture behind 
;l3ie interparietal 5 three pairs of nuchals; five upper labials 
anterior to the subocular. Ear-opening oval, smaller than 
the ,e 7 ft-opening, .without lobules. 24 smooth scales round 
the middle oi the body, dorsals largest, laterals smallest. Two 
enlarged prmanals. The hind limb reaches the wrist of the 
adpr^s^ fore limb. Digits depressedat the base, compressed 
, at the end, and fourth ; • subdigifril lamelte smooth, 
i9 ^der;t^^^ Bart biUwm afeve, with three 
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white, black-edged longitudinal streaks, the middle extending 
to the end of the snout, the outer to the eyes ; tail golden ; 
upper lip and lower parts white. 

millim* 

Total length. 85 

Head 11 

Width of head. 4*5 

Body SO I 

Fore limb 11 

Hind limb 14 

Tail 44 


A single specimen. 

DendrelapMs papuensis. 

Maxillary teeth 21 or 22. Eye as long as its distance from 
the nostril. Eostral broader than deep, visible from above ; 
internasals as long as the pras&ontals ; frontal once and a half 
to once ^d two mirds as long as bro^, as long as its distance 
from the end of the snout, a little shorter than the parietals ; 
ioreai elongate ; one prse- and two postoculars ; temporals 
24-2; ei^t upper labials, fourth and fifth entering the eye ; 
five or six lower labials in contact with the anterior cnin- 
shields, which are shorter than the posterior. Scales in 13 
rows. Ventrals 185-190 ; anal divided ; subcaudals 119- 
126. Olive-brown above, head and neck dark, blackish ; a 
black streak on each side of the head and neck, passing 
through the eye ; upper lip white ; vertebral scales on ante- 
rior part of body lighter, edged with whitish in front ; ventrals 
and subcaudals pale olive. 

Total length 1050 miJlim. ; tail 310. 

Several specimens. 

The same collection contains, among other more widely 
distributed reptile^ examples of Lepidodactylmpulcher^ 
Lygoeoma mrens^ Ptrs. (with 32 or 34 scales round the bo*fy) ; 
jE/. Mivarti^ Blgr. j and Egla infirc^renata^ Qtfar. 


LIV. — Descriptiom of new Genera of Zephroniidse, vriA 
hri^ preliminary Diagnoses tf some new Species. By R, I. 
POCOCK. 

Genus SPH^asBOrHEBiUM, Brandt. 

Brandt, Bull. Moac. vL p. 198, 1833 

Wood). 

Resembling Zephronia in the structure of the vulva ; the 
copulatorg feet of the second pair in the male diiflfermg in 
being famished with a strong stridulating-ridge. 
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Mr, E. I. Pocock on 


Tarsi as in Zephronia or approaching in structure those of 
SphceropOBUs* 

Type S> rotundatumy Brandt. 

Distribution, S. Africa. 


Sphcsroiherium monticolay sp. n. 

. Colour piceo-olivaceous. 

Nuchal plate marginally punctured; the other terga coarsely 
but irregularly punctured. 

Anal tergite punctured and hairy and marked mesially with 
a narrow verticd area, densely beset with piliferous punctures. 
Length 17 millim. 

Loo. Table Mountain {H. A. Spencer'), 


SphoBroiherium granulatumy sp. n« 

Colour deep green, with posterior borders of tergites ferru- 
ginous. 

Belated apparently to 8 . rotundatum and compressum, but 
differing from both, as from all the other species of the genus 
known to me, in having the anal tergite finely and thickly 
granular* 

Length 16 millim. 

lioc. Port Elizabeth {S. A. Spencer). 

Genus ZoosPH^aBEiUM, nov. 

Closely allied to Arthrosphc^a in the vulva^ but having 
the external of the two distal laminae of this organ deeply 
notched. Antennee usually long, with the apicd segment 
cylindrical in both sexes. 

Tarsi nearly intermediate in structure between those of 
ArthroBplwsra and Zephronia. 

Type Z. neptunus (Butler). 

D^tribution. Madagascar. 

Genus Abtobosphjbba, nov. 

Ptifca composed of three distinct segments, one proximal 
and the others distal, arranged in the form of a cone. 

Ospulidory fiet. Movable digit of anterior pair armed with 
lobe-^e teeth and! much larger than the immovable digit, 
with its basal portion often segmented : in the TOsterior pair 
the immovable is compressed and bladerKke, wim its cnttmg- 
^ge finely toothed ; me movable not s^mented, armed poste- 
liotly with a sdi of granulifeam teeth and internally wrtn two 
m^hranous pzoctesses. ! ^ ; 
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Legs truncate at the apex, the spine situated on the upper 
angle, some distance above the claw which is articulated to the 
inferior angle. 

Apical segment of antennae enlarged, larger in male than 
in female. 

Type A. heterosticta (Newport). 

Distribution* Ceylon and India. 

Synopsis of new Species. 

a. Margin of the second tergite not suddenly 

thickened on a level -with the eye. 
a}. Lower edge of anal tergite distinctly 
grooved ; colour deep green, with a 
bright yellow transverse stripe close 
to the hinder border of the tergite . . Wroughtoni. Kanara. 
Lower edge of anal tergite not sulcate ; 
colour greenidi or yellowish, spotted 
with black, with a fine black stripe 

alongthe posterior ^rderof the teigites. Thurstoni. Nilghiri Hills. 

b. Margin of second temte with a large or 

small but abrupt sickening on a level 
with the eye ; lower edge of anal tergite 
not grooved. 

The greater part of the body entirely 
pale yellow ; the secondsegment mostly 
chestnut-brown, with a thin stripe 
of the same colour on the posterior 

border of segments Sto7 bicohr, Salem. 

b^. Colour various, mostly of a uniform 
dark green or brown, often mottled, 
but not arranged as in bicohr. 

Posterior inferior angles of terga 8 to 
10 thickened and out-turned ; all the 
terga, except the extreme posterior 
maigm, densely corrugated; irregu- 
larly mottled black yellowish. . Hendersmi. Kodalkanal. 
A®. Posterior inferior angles of te:^ not 
tluckened and out-tumed, and the 
hinder half of the terga either finely 
punctured or smooth. 

Colour a deep olive-yellow, spotted 
with black, and a large black patch 
on each side of the teiga ...... didicta, yercand. 

b*. Colour a deep olive-greenor brown, 
often variegated, but not marked 
with a large lateral patch on the 
tezga. 

a®. Anal tergite and interior two 
thirds of the others pzfectly 
smooth and polished ; deep 

olive-gze^; mottled nitida. Kodaikanal. 

b^. Anal tergite punctured through- 
out, or at least above. 

Anterior half of the teiga 
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densely pubescent in the adult 
(teiga entirely pubescent in 

young) 

5®. Terga not pubescent. 

Posterior half of terga (ex- 
cepting the anal) smooth 
and p(&hed ; anal without 
anterior angular impres- 
sions 

ft**. Posterior half of terga not 
polished, dull, punctnJate j 
anal terete with a pit-like 
inmression on its anterior 
inferior angle 


Dali/i Lone Cottage. 


fiimosa, Koimbatur. 


Davidsoni. Koimbatur. 


Genus SpHjBEOPCBUS, Brandt. 

8phcBropoBU8i Brandt, Bull. Mosc. vi. p. 300 (1833). 

This genus may be recognized from Zephronia of Gray, 
which it resembles in the structure of its genital organs, by 
having the tarsi constructed as in ArthrosphcBra, 

Type hercules^ Brandt, 

The following synopsis of the species of Sphceroposus is 
based upon those that are known to me : — 

er, Tergites smooth, not closely punctured and 
hot granular in front. 

' a\ Laaninate portion of second tergite 

. enormously expanded hei^eules, Br. Sumatra. 

h\ Laminate portion exceedingly small . . ' zonatus, sp. n. Malacca. 
h, Tergites, den&y punctured ana granular 
in tent 

o*. All the teigites pubescent, variegated 
yellow: and dark green. 

^ u\ Antemifie and legp deep green; ter- 
g^tes with a distinct yellow spot on 

ride. himcmlatuSf sp. n. Singa- 

ikK Antennse and 1^ (except tarsi) ^^ale ; [pore, 

lateral portions of tergites entirely 

^ , yellow sp.n. Loc.P 

'S*, !Cei^tee not pubescent, less finely puno^ 

, aM not vari^ted with cmlo’uis. 

Male with terminal fang on man- 
. > , ' d^ and distal s^pmentsc^ first two 

pure Jpf. legs enormouriy enlarged; . . 

analt^ieeaddl&^p^jandwiih- 

Poc* Sumatra. 

Mmdihle and anterior legs^nozinal; . 

. , ar^ tei^te evenly cohvex and 

;ji^iaahg an intrisiBl crest;,,. Bataria. 
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Genus Zephronia, Gray. 

Z^hronia^ Gray, Griffith’s Animal Kingdom, adv. pi. cxxxv. fig. 6 ; 
also XV. p. 796 (1882). 

Vulva composed of two pieces, a proximal hairy piece 
bearing the aperture and a distal usually polished piece. 

CopuhiOTy feet. Movable digit of antenor pair either larger 
or smaller than the immovable, not strongly toothed, and with 
its apex often segmented off ; movable digit of posterior pair 
bisegmented. 

Tarsi distally narrowed, claw terminal, the upper spine 
close to but behind the claw. 

Type Z. ovalisj Gray. 

Distribution, Assam, Burma, Java. 

Zephronia anihrcudna^ sp. n. 

Entirely black, shining ; tergites exceedingly minutely and 
closely punctured, smooth in front j anal tergite with its ante- 
rior ana posterior margin smooth, the rest of its surface 
minutely and closely punctate ; lamina of second tergite very 
large ; two spines above the claw. 

Length 52 millim. 

Loo. Perak (Malay Peninsula) . 

Zephronia impunotata^ sp. n. 

Allied to Z, anihracina and Z^ semilosvis. 

Pitchy black, the posterior borders of the terga obscurely 
ferruginous; legs olivaceous. 

Terga polished ; the anal and the posterior borders of the 
eleventh and twelfth minutely punctulate. 

Length 36 millim. 

Loo, Penang (Mr^ Stanley Flower^ Northumberland Fu'- 
siliers),. 

Zephronia DoHfusi^ sp. n. 

Olivaceous* Territes exceedingly finely and closely punc- 
tured throughout. Lamina of the tergite scarcely developed ; 
anal tergite evenly convex, inner crest represented by a black 
tubercle. One spine above the daw. 

Length 28*5 millim. 

Loe. Cochin China (Adrien Dollfus^, 

Genus Castakothebium, nov. 

Eesembles Zephronia in most particulars, but differs in that 
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the movable digit of the posterior pair of copulatory feet is 
composed of but one segment, while the immovable is widely 
spatulate, with a rounded apex. 

Type G* Hosei^ sp. n. 


Synopsis of some new Species. 

a. Taxai armed with two spines above the 

daw. 

Of lar^ size (60 millim.) ; tergites with 
a wide transverse pubescent band, 
granular in &ont, punctured behind 
as in the rest of the species ; second 
tergite neither grooved nor crested in 
front Sosei. Baram. 

Smaller (86 millim.) ,* tergites without 
pubescent band, second with a crest 

and fihdlow groove in front Boerettii. N.W. Borneo. 

b. Only one spine above the claw on the legs. 

Of large size (60 millim.) ; tergites as 
in Bbseif but the second grooved and 
crested^ terga yellow in front and 

laterally, green posteriorly Whiteheadi. Kina Balu. 

6*. Of smaU size (about 80 millim.) ; ter- 
gites without ti'ansverse pul^acent 
band, at most covered with small 
bristles. 

Tmga corroded with dense anasto- 
mosing poBCtiires; apical antennal 
segmentm $ cylindri^ and bearing 

omy four sensory papillae poromm. Philippine Isl, 

6®. Iferga less deeply punctured, 
a*, £itennae ;^ow inner crest on 

and. tergite long fulvicorne. Albay. 

6^, Anixmm deep ^en; inner crest 

nearly absent ; hirsutdkm. Palawan. 


Genus Ctliosoma, nov. 

Tarsi as in Z&pTironvcu 

Vulva as in Zephronia^ but the proximal plate divided into 
two distinct pieces, whereof the external partially overlaps 
the intemaL 

The movable digits of both pairs of copulatoiy forceps com- 
posed of a single segment. 

0* anyulatum (Butler). 

JOisiribi^ton* .Eastern Australia, New Zealand.. 

Oylipsoma sirtoia^mj sp* n. , 

: Colour greenish bladk ; terga covered with black spots. ^ 

. Sbigfa denwty 
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Loc. Greymouth (New Zealand, South Island). 

Allied to 0. de Lacyi (White), from Waikato, but differs 
in having the punctuation finer and closer, in having the anal 
tergite compressed, and in being spotted with black. From 
liosoma (Hutton), from Dunedin, it may be recognized by 
having the infero-lateral portion of the tergites more strongly 
emarginate and the edge of the anal tergite laterally notched. 


LV . — Descriptions of new Species ^Planematw the Collection 

of the British Museum. By A. G. Butler, Ph.D. &c. 

Whilst recently rearranging the Museum collection of 
Acrceince of the Old World, and incorporating the fine series 
presented by Messrs. Godman and Salvin, I came upon the 
following undescribed species of Flanema ; — 

Phnema Scdvini^ sp. n. 

Nearest to P. comearunica^ the male with the discoidal area 
of primaries, the area below the cell, and the band crossing 
the centre of the wing golden orange instead of tawny ; the 
transverse band itself more regular^ especially along its outer 
margin ; secondaries with the basal spots arranged as in 
P. Jbrmosa and followed by a diffused whitish band, more 
distinctly white on the under surface: the female chiefly 
differing from that sex of P. cameruniea in the much less ir- 
reralar inner edging of the white belt on the primaries (which 
is less distinctly continued below the first median branch) 
and its less prominent external angle, so that the deeprbrown 
apical area is broader in this species : the secondaries much 
more nearly resemble those of the female of P formosa, but 
the white belt across them is broader and more difiphsed. 
Ib^anse of wings, ^ 75 millim., ? 93 millim. 

Fernando Po and Cameroons (from the Godman & Salvin 
Collection). 

The natural position of this species is undoubtedly between 
P. Jbrmosa and P. ccmwrunica. 


Flanema Godmanij sp. n. 

Allied to P. cameruniea and P. aldnoe ; the male has almost 
the same pattern on the primaries as the latter species, 
excepting that the inner blackish edging of the central band 
is usually almost wholly lost, so that these wings become 
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divided into two ecjual parts, the apical half smoky blackish, 
the basal half bnght orange-tawny; the blactish inner 
edging, however, is always faintly, and sometimes strongly, 
represented : the secondaries are quite distinct from those of 
P. aIcino€j the basal spots being small and more resti-icted 
upon a reddish-tawny ground; beyond them is a diffused 
band (traversed by the dark veins and intemervular streaks) , 
its centre golden orange, its extremities whitish ; the external 
area smoky brown, paler internally, sometimes becoming 
almost white as it merges into the central band. The female 
has primaries like those of P. camerunioa $,but the basal 
spote of the secondaries are more restricted and their outer 
limit forms a straighter line than in P. oamerunica^ whilst 
the brown basal patch on which these spots are usually placed 
is infnnged upon by the broader white central belt ; the latter 
is more regular and of more uniform width throughout. 
E:q)anse of wings^ cJ 69-78 millim., $ 88 millim. 

Sierra Leone (B.M. and Salvin & Godman Colls,). 

We had long had a pair of this species in the Museum 
collection^ as P. alcinoe of Felder ; the latter, however, is 
quite distinct, both sexes showing a well-defined and rather 
narrow dusky border to the secon&ries. We have a pair from 
Accra. 

Planema indentatay sp. n« 

The male has smoky-brown primaries, similar to other 
spedes of the P. alcinoe group, but the belt across the wing, 
excepting that it m broader and golden orange, resembles 
that on me primaries of P. ehn^aia ^ ; the secondaries are 
like those bf P, ^wocoria, hut much psdw, the central area 
being broadly pale yellowish, almost inclining to whity brown, 
of course interrupted by the usual dusky vmns and streaks ; 
the female has the primaries marked somewhat as in R eaTne- 
runioa 5 , but the broad white band has its inner edge nearly 
straight, two small notches alone indicating the angular ex- 
cavations which characterize this band in P. camerunica : the 
swndaries are quite distinct, pale sandy yellow, the base 
narrowly brown, so that all the outer black spots are thrown 
into strong relief j the external border almost as narrow as in 
P. almme $ , but emitting much more prominent internervular 
blacBsh streaks to the middle of the wing. Expanse of wings, 

^ 78 milEm^ , 5 , 100 millim. 

. One pir, Camerpqns (Godman & Salvin OoU.). 

The htsm&yffos taken by Dr. Preuss ^ BaromH,^ 

Quite recently Dr. Eaisch has described a femab PZaaama 
li^U^dannder lie name of P. whbh he says 



417 


wew? Species <^PIanema, 

corresponds with the same sex of P- eonsanguinea so closelj 
that the only diflference of marking which he is able to point 
out is the slightly smaller size of the basal spots of the hind 
wings. In the j from Uganda, however, all the yellow 
and red-brown of the wings and body of Planemo, conaan^ 
guinea are entirely white,” a most singular statement ! He 
means to say that the yellow and red-brown areas of P. 
aanguinea are replaced by white in the female from Uganda. 
I must express my positive conviction that this P. albicohr is 
nothing whatever but the rare albino form which constantly 
recurs in many species of Aci^oeay and which may also exist 
in some species of Planema, It is true, indeed, that the 
white forms of many species of Acrcea have been described as 
distinct, but they always occur with the typical forms as 
either seasonal developments or simple sports ; the following 
may be cited : — 


1. 

Tavmy form, 

Acraea Johnstoni, c?. 

Yellow or white form, 
Acrsaa davescens, S, 

% 

n 

alciope, J. 

ff 

carmends, 2* 

8. 


esebna, cf $ . 

tf 

protea, 2 • 
Monteiroms, c? 2- 

4. 

V* 

metaprotea, J . 

>f 

6. 

n 

apecida, c? ? . 

ff 

Oabira, cf 2 • 

/% 


vmidia, ^ J . 

ff 

tenella, c? 2 • 

V. 


Sganzini, cJ 2 . 

ft 

lycia, c? 2* 

8, 


stenobaea, ^ 2 . 

ft 

caecilia, 2 *• 

9. 


caldarena, cf 2- 

ff 

neiuska, 2 only. 

10. 


acara, 2* 

ft 

pseudolycia, 2 ^hly. 

11. 


marinorata, ^ 2 - 

ff 

turaa, cT 2 » 
igati, 6- 

12. 


percussa, 

99 


Several other species have a white as well as a tawny 
form of female ; so that to found a new species upon a female 
alone, which (to all intents and purposes) dijBfers in nothing 
hut its white colouring from its nearest ally, is in the 
highest degree venturesome. Differences of pattern are 
alone to be relied upon in the Aermncsj the ground-colonr 
varies enormously, the width of the black apical patch 
varies seasonally, the number of spots on the under surface 
varies a good deal in certain species, but the position of the 
spots, the outlines of the bands, and width of the hind wing 
border do not appear to be variable in Planema^ or very 
slightly so ; but in Acrcea the width of the outer border 
varies considerably. 

* This is rather a pale than a white form, and is perhaps a climatio 
variety. 


Ann* <j& Mag» i?". HisL Ser. 6. VoL xvi. 


29 
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LVI . — Some Bemarhs on the Dispersal of Marine 
Animals hp means of Seaweeds. By Rupert Vallentin. 

Thanks to tbe patient investigations of Berkeley, Darwin, 
Sir Charles Lyell, and others, there are sufficient evidences of 
the dispersion of land-animals over the globe; but in the 
case of marine animals it is different. I have hunted in vain 
through the various publications to which I have had access 
to find records relating to the subject of this communication. 

, Early in the summer of last year while surface-netting in 
my boat about three miles south of Falmouth harbour, I 
noticed a large mass of Fucus serraius being swept away to 
sea by the ebbing tide. On further examination I found that 
this weed was suspended vertically in the water, the extremi- 
ties of the fronds being just level with the calm surface of 
the sea. On securing this mass of weed, I discovered a large 
stone attached to its base which weighed three quarters of a 
pound. Numerous specimens of Hydroids and Polyzoa were 
also noticed attached to the fronds of this seaweed. Since 
then I have paid attention to these floating seaweeds when 
out in my boat, and have recorded my observations in a note- 
book kept for that purpose. 

Attention may here be directed to the fact that the follow- 
ing remarks relate only to our in-shore waters, viz. at a 
distance not exceeding five miles from land, which is the 
farthest I have deemed it prudent to venture in so small a 
craft. Fortunately, however, I was successful in enlisting 
the^ co-operation of my friend Mr. J. Tucker, who went 
during last August from the Clyde to Norway. He was 
good enough to secure during the voyage specimens of sea- 
weed whidi were floating in the water or else left stranded on 
the deck by the waves which occasionally swept over it during 
the exceptionally wild weather experienced while crossing the 
North Sea. The weeds thus collected were placed in sea- 
water in his cabin. Unfortunately the stewaro, not knowing 
for what purpose they had been gathered, threw them over- 
rbpafd. r 1 was, however, able to discover that specimens of 
Fucus had l»en collected in abundance floating in . the North 
Sea long distances from land. 

We have had during the past summer strong winds from 
the w^t and south-west; and when these winds have been 
accompanied by a strohg ebb-fide grSat quantities of Zostera^ 
' FuenSf^ Ghdrotay and' other seaweeds are tctn^from' Mtheir 
respecrive hafaitalB mad thrown on shore in the, nearest cove. 
jE^ many occasions the mud has suddenly changed to the 
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north-west or norths and if the sea has reached a higher level 
than before the change of wind occurred, large masses of 
various species of seaweed can be observed being carried to 
sea by the wind and tide during the following ebb* In 
addition to this I have quite recently noticed in the numerous 
creeks with which Falmouth harbour abounds single shells 
and stones resting on the muddy or sandy sea-bottom with 
specimens of Fwms of various siaes attached to them in a 
flourishing condition. In every instance the weed is able to 
maintain a vertical position in the water owing to the pre- 
sence of the numerous air-vessels on the fronds. In some 
cases the weed is so large that it can almost float the stone 
or shell on which it is growing ; in others, some time will 
have to elapse before that can be accomplished. Without much 
difficulty during any calm day at low- water one can secure 
similar specimens in all stages of growth. 

Alijention may here be directed to the rate of flow of the 
retiring waters during ebb-tides. 1 am informed by the 
pilots frequenting this port that under favourable conditions 
a floating body such as a mass of seaweed would easily be 
driven five miles from the harbour during an ordinary ebb- 
tide. If, however, this were supplemented by a fresh north 
or north-west wind these floating masses would be driven 
even beyond that limit. Possibly one tide would be spent 
before the influence of the shore currents would he lost on 
these floating objects, and before the channel tides would be 
able to exert their influence on them j but when once these 
latter, came into play there is no knowing where they might 
be swept to. 

Before proceeding further, I will now record some experi- 
mente I have made as to the powers of flotation of some of 
our common seaweeds in sea-water. I have had portions of 
Fuous nodosus floating in vessels of sea- water for eleven and 
a half weeks, and F. serratits for upwards of seven iveeks. 
On the other hand, Fuous vesicuhaus never floated longer than 
five weeks. Specimens of Ualidrys siliquosa floated in some 
instances for three weeks, and other examples for as many 
months. Many specimens of Zost&ta marina were found to 
float never longer than three days; they then invariably 
sank to the bottom of the jar in which they had been placed. 
Attempts were also made to discover how long the fronds of 
Chorda Jilum remained floating in the water, and during calm 
days several examples were moored in very sheltered places 
in the harbour. But these experiments were invariably 
unsuccessful, mainly owing to the surface-motion produced 
by passing steamers. I may mention that all these various 
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species of seaweed were obtained either in the bay or harbour, 
where they were drifting about in the tideways after being 
detached from their respective habitats by the force of the 
waves. 

As my most interesting results have been obtained from 
the class Mollusca it will be convenient to take my starting 
point from those animals. Mr. Wallace (1)*, under the heading 
of “ Means of dispersal of Mollusca,” writes as follows : — 

“ The marine, fresh-water, and land mollusca are three groups 
whose powers of dispersal and consequent distribution are 
very different and must be separately considered. The 
Pteropoda and lanthina and other groups of floating mollusks 
drift about in mid-ocean, and their dispersal is probably 
limited chiefly by temperature, but perhaps also by the pre- 
sence of enemies or the scarcity of proper food. The univalve 
and bivalve mollusca, of which the whelk and cockle may be 
taken as types, move so slowly in their adult state, that we 
should expect them to have an exceedingly limited distribu- 
tion j but the young of all these are free-swimming embryos, 
and they thus have a powerful means of dispersal, and are 
carried by tides and currents so as ultimately to spread over 
every shore and shoal that offers conditions favourable for 
their development.” Prof. W. Sollas (2) remarks as follows: — 
“Perhaps one of the commonest ways by which marine 
animals obtain a distribution over extensive areas is by means 
of free-swdmming larvas. The peopling of the sea by slow- 
moving or attached forms has certainly been accomplished 
chiefly, if not almost wholly, in this manner.” 

t have been fortunate enough to secm’e two specimens , of 
bivalve mollusks while being dispersed by floating seaweed j 
and, strange as it may appear, one was a specimen of Owrdium 
edule^ a long frond of Chorda filum being attached to the left 
valve by its base. .This moUusk was secured a mile from 
land, and was found on examination to be alive and in a 
healthy condition. Unfortunately this specimen and the 
attached weed were placed after, examination on the deck of 
.my canoe, and were washed overboard by a wave. A short 
vime later a fine living example of Mytilus eduUs was secured 
//under similar circumstances and weighed 23*3 grms. The 
wc^, Ghprdaj^um^ was also in this instance firmly fixed to 
the valve : it measured 310centim. in length and weighed 
43'3 grms. Had these mollusks escaped the notice of cod, 
/ pollock, ot other fish which frequent Ae mid- water regions, 
they might have been qamed by the currents on some shoal 
, or hsmky and so founded fresh colonies. 

\ / JkB (Mor^ invariably floats vertically,. ! have found 
' * STkose nmah^ iefer to Mblioj?raphical list at end. . , ^ 
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it very difiScult to detect specimens drifting in the sea, unless 
there is an almost complete calm accompanied with bright 
sunshine. 

Numerous examples of single valves of Tapes pullastra^ 
Ostrea edulis^ fragments of CoralUna^ and stones of various 
sizes have frequently been observed drifting in the tideways 
attached to the roots of Chorda filum and various species of 
Filcus. 

Only two species of Nudibranchs have been secured on 
drift-weed. Two specimens of Polycera quadrilineata were 
found early in July, and several examples of Acanthidoris 
pilosa were captured early during the following month on 
masses of Fucus serratus while travelling seawards. On a 
similar clump of weed a large coil of spawn, deposited by 
Aplysia hylrida^ was once noticed. Microscopical examina- 
tion of these ova showed that segmentation was just com- 
pleted. 

The polychsete annelid, Spirorhis horealisy is very common 
on the fronds of Fucus serratus. It will be remembered that 
the embiyos of this species are kept inside its tube until they 
are in an advanced condition and almost ready to lead, an 
independent life. This fact doubtless greatly assists in the 
propagation of the species. Specimens of this annelid 
attached to the fronds of Fucus serratus can be secured in 
the tideways on almost any occasion. 

Very frequently, particularly during the months of June, 
July, and August, specimens of Idotea tricuspidata have been 
found bolding fast to the fronds of Halidrys siliquosa. These 
crustaceans are exceedingly difficult to detect, as they invari- 
ably adapt their colour to suit their surroundings, and also 
hold the stem of the drifting weed lon^udinally. 

The undermentioned species of Hydroids have been 
observed on drift seaweed : Clava multicornis and Sertularia 


pumila occur in abundance on the fronds of Fucus version^ 
lostis and F. serrattis^ and Aylacphenia pluma at times covers 
the fronds of Bdlidrys siliquosa. The following examples of 
Polyzoa will be sufficient ibr my present purpose : — Bicellaria 
dliata and Mimosella gracilis are both to be secured in 
abundance on the fronds of Salidrys siliquosa. Memhram^ 


detached portions of Fucus serratus gathered in the bay and 
harbour. The common anemone, Anthea cereus. is usually to 
be found adhering to rocks in pools of water between tide- 
marks ; it also luxuriates on the fronds of Laminaria a few 


feet below lov-wut^ mark. In sheltered places in Falmouth 
harbour large areas exist covered with sea-grass {Zostcra 
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marina)^ to the leaf-like fronds of which these anemones 
delight to adhere with their broad disks. Indeed in this 
district this actinian seems to prefer this weed to any other, 
a fact I have not seen recorded in any of the scientific publi- 
cations to which I have had access. During the fall of every 
year the blade-like portions of this weed become detached 
and are soon carried by the currents into the tideways. A 
single extract from my note-book will be sufficient to confirm 
this fact. On the 7th of September, while standing on the 
extremity of the eastern breakwater, I noticed large quantities 
of Zostera marina being swept to sea by the ebbing tide, 
and in one instance three specimens of Anthea cereus were 
observed adhering to the same weed witli their tentacles fully 
expanded. 

Geographical Distribution of the above-mentioned Species, 

According to Messrs. Forbes and Hanley (3) “ Gardium 
edule has a wide range, extending southward to the Canary 
Isles.” Myiilus ed^is^ according to the same authorities, 

ranges all round the coasts of the North Atlantic, on both 
its eastern and western sides, and into the Mediterranean.” 

Acanthodoris pilosa and Folycera guadrilineata are both 
generally distributed around the British coasts ; while Aplysia 
is found along the shores of the Mediterranean and also at 
Madeira. 

The polychaete annelid Spirorbis borealis^ in addition to 
being generally distributed along the shores of Great Britain 
and Ireland, is also found on the coasts of Norway, France, 
and Denmar^k. 

Ichied tricvispidata has been captured on the Cornish and 
Devonshire coasts, and, also along the south-western shore of 
Ireland and the western coast of Scotland. This species is 
abundant in the Mediterranean. 

Turning now to Hydroids and Polyzoa. According tp 
Mr. T- Hincks (4), Clava multicorms is generally distributed 
pn pur coasts.” Bertularia pumila is generally dis- 

tributed.” 

pluma^ according to that author (4), is much 
more at home in the south and west than in the north. . . . 
Tbdoughout the north it seems to be sparingly distributed, 
whHst along the south-western coasts it is extremely abundant 
ot great size and teauty.V This species has been re- 
^rded on the. Belgian coast, and is not uncommon in the 
' fey of Naples. 

fmceVdrid cilidta* JlfemBrdn^^d ^losay and Flustra fiH- 
areaU rpund our British coasts (5), 

Jhe two .former being afeo found oh the east coast of France, 
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and the last-named extending all along the shores of the 
Mediterranean as far as Suez. Mimosella gracilis is onlj 
found on the shores of Devon and Cornwall. 

According to Mr. Gosse (6), Anthea cereas is found at 
Madeira. 

I think the foregoing examples are sufficient to demonstrate 
clearly that seaweeds, and particularly those furnished with 
air-vessels, have played in the past, as they continue to do at 
present, a most important part in the dispersal of many of 
our littoral forms over the globe. 

Refereftices. 

(1) Wallace, Alfbed R. — ^The Geographical Distribution of Ani- 

mals. London, 1876. 

(2) SoLLAS, W. J.—On the Origin of FreshTrater Faunas : a Study in 

Evolution. Sci. Trans. Royal Dublin Society, vol. iii. (ser. ii.) 
part 6. Nov. 1884. 

(3) Fobses, E., and Hanley, S. — History of British Mollusca and 

their Shells. 

(4) Hinges, Thomas.— A History of British Hydroid Zoophytes. 

(5) Hinces, Thomas. — ^A History of British Marine Polyzoa. 

(6) Gosse. — ^A History of British* Sea-Anemones and Co3«ls. 


LTIL — Description of a new Species of Scolopendra from the Solomon 
Islands. By R. I. PoCoce, 

Scolopendra metuenda^ sp. n. 

Colour, The terga a deep olive-chestnut, head nearly black ; 
antennae, legs, and sterna rather greener than the terga; at the 
posterior end of the body the chestnut colour predominates on the 
somites. 

Bead without sulci, finely punctured, a little wider than long. 

Antennm long and slender, composed of 19 or 20 long eylindiioal 
segments, whereof the basal five are smooth, though punctured, and 
the rest pubescent. 

Maxillipedes finely punctured, the precoxal plates very short, 
hut wide, with convex distal edges, each furnished with upwards of 
a dozen or more small, in parts nearly obsolete, teeth, which present 
the appearance of having been worn away; the femoral process 
simple, small, and curved back against the appendage. 

Tergiies^ First without either longitudinal or transverse sulci ; on 
the rest the longitudinal sulci start upon the third and extend to 
the twentieth, but axe everywhere faint (except upon the extreme 
anterior and posterior edges of the terga), and almost die out in the 
middle of the body ; a faint shallow median longitudinal furrow 
upon the terga. The lateral margin from the third to the twenty- 
first elevated. 

Sieniites smooth and shining, weakly bisulcate. 

Anal somite small ; tergite not mesi^y sulcate, its width equal to 
the length of its lateral margin, but a little less than its median 
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length; pleurce densely porous, terminating in a blunt process, 
which is tipped with 4 or 5 small spines ; sternite long and narrow, 
posteriorly attenuate, with truncate hinder edge, its basal width 
about two thirds of its length ; legs long and slender, nearly four 
times the length of the head, the segments cylindrical and about 
four times as long as wide ; femora armed with about 14 small 
spines, 3, 3, 2 in three longitudinal rows on the inner surface and 
3, 3 in two rows on the external half of the lower surface ; the 
femoral process armed with from 4 to 10 small spines ; no tarsal 
spur, claws basally spurred. 

The rest of the legs long and slender, with a tarsal spur. 
Measuremeinis in millimetres . — Total length 163, of antenna 37, of 
anal leg 41 ; width of head 10*5, length 10 ; width of twelfth 
tergite 14, of twenty-first 8, 

Loe. New Georgia (Solomon Islands). 

A couple of specimens of this species were obtained by Commander 
Barker, R.N., of H.M.S. ‘Penguin.’ The second specimen is a 
little smaller than the type, being 145 milHm. long, and much 
more uniformly chestnnt in colour. 

In its general features this handsome new species presents con- 
siderable resemblance to the cosmopolitan B. suhspinipes of Leach, 
but may be at once recognized by the spine-armature of its anal 
legs, the former species having only two or three spines on the 
lower surface o| the anal femora and only three or four on the inner 
surface. It also has but five or six teeth on the preooxal plates of 
the maxillipedes, whereas in B. mehienla there are a large number 
of 33iinute more or less obsolete teeth on these plates. In this respect 
metuNfida would seem to approach 8. polyodorUay Laday (Term, 
fdzetekj xvi, p. 109, pi. v, fig. 7 &c.), from New Guinea; but the 
latter has the anal femora unarmed, as in the variety of B. de Haanii 
named inermis by Newport. 


mSCELLANEOTJS. 

On ike Status of idle Names Aplysia and Tethys. 

By HErar A. Pilsbet. 

Br the course of my studies on the “Sea-Hares,” preliminary to 
the pr^aration of a monograph of this group of tectibranch mol- 
lusks fdr Hio ‘ Manual of Conohology/ my attention was early forced 
to the fact that in Lmmexis’s tenth edition of the ‘ Systema Naturae ’ 
the gefins Tethys proposed for the animal now known as 
and m<3ude4 nothing dse. Moreover, by the terms of the 
^ generic diagnosis, such creatures as that known as in modern 

^mes are exdnd^. ^ 

in the twelfth edition of. the ‘ Systema* Tethys is given a com- 
pJeteiy dififerent meaning; and the new Aplysia{Laplysid)is 
bought forward to indude the species of the earlier Tethys. This 
: migs, haa been accepted by zoolc^te un^ the present day,i 
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The question then arises. Shall we apply to Linnaeus himself the 
canons of nomendature wMoh would be rigorously enforced were 
the daims of his successors in question? It is with a view to 
obtaining the opinions of those who are expert in these matters 
that we present below a full synopsis of the literature bearing upon 
the questions at issue. 

The facts in this case have doubtless been fully unearthed by 
many investigators ; but, probably believing it best to “ let sleeping 
dogs rest,’' no one* has to my knowledge seriously raised the 
questions to which I desire now to direct attention. 

The genus Tethys was founded by Linne in the tenth edition of 
the ‘ Systema !Nfatura3,' p. 658, for two species, thus : — 

“254. Tethts. oblongum, bikbiarum ; corpusculo medio 

cartilagineo oblongo. Tmtacula duo, cuneiforma. Foramhia duo, 
spirantia. 

“ limacina 1. T. aurioulis quatuor. 

“ Habitat in Oceana Australia 

“ Corpus ohlongum^ ari^e quasi 4 auriculis acutis instructum, 

“ leporina. 2. T. corpora rubro, margine membranaceo, auriculis 
duobus. 

“ [a] Hond^ pise. 1. p. 520. Lepus marinus. 

"[bj Bdl» aquaU 437- Lepus marinus, 

“[o} Gesn. aqvat. 475. Lepus marinus. Aldr, exsanyu, 78. 
Lepus marinus 1 , 

** Habitat in M. Mediierraneo. 

“ Conf, Column, aqu, t, 26, /. 2, 3." 

It will be noticed that the above description of Uniadna contains 
noihing diagnostic of a species, though the genus is clearly indi- 
cated. As Lmn4 gives us no reference to earlier writers, we have 
absolutely no means of learning what Tethys Ihnacma is, and the 
name must be dropped. 

In the case of hporina^JAimi gives ample references to the sources 
whence his information was derived. These we analyze as follows : — 
[a] Gulielmi Bondeletii, etc,, libzi de Piscibus Marinis, etc. (1554), 
Liber xvii. p, 520, d^res an Aplysia which seems to be the 
AU fasciata of authors {for it lacks the conspicuous shell-foramen 
of depnUms and the broadly united parapodia of punctata), {!)} La 
^ diversity des poissons, avec leurs pourtraicts, representez 
an plus pres du natural, par Pierre Belon du ISIans (Paris, 1555), 
p. 437, seems to be an "undeterminable species of “ Lievre Marin ” 
from the Oydadea, known to Belon through the ancient authors 
only- [c] Oonzadi Gesneii medid Tigurini BSstorhe Animalium, 
lib^ IIIL qui est de Piscium & Aquatilium Animantium natura 
(1558), p. 561 (loimd wrongly gives 475 as the page). A reversed 
copy of Bondelet's Bgure is ^ven, (lesner’s information being wholly 
second hand, {^d] Ulyssis Aldrovandi etc.. Be Beliquis Animalibus 

♦ Except E. Bexgh, who in Md.Unters, i p. 33, in Semper's ‘ Beisen/ 
2ter TheO, has made the bald statement that Lizmesus’s earlier Tetkys 
was an Aplysia, but who continue to use Tethys for the Nudibianch, 

Ann, dh May, N, Hist, Ser. 6. Vol, xvi. 30 
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exanguibxis, libri qnatuor, post mortem eius editi Nempe De Molli- 
bus, Crustaceis Testaceis, et Zoophytis (1606), Be MolHbus, liber I. 
p, 78. In this work, whicb. is purely a compilation, all of Rondelef s 
figures again do service, and InnnsBns’s reference will naturally be 
confined to the first of these. Aldrovandns also figures (p. 82) a 
couple of species of Doris as *'^LepoTis mcmni alia species” and 
(p. 83) two other figures possibly representing Aclesi<i, lonn^’s 
“ conf. Columna ” refers us to figures of the Nudibranch commonly 
known as Tethys fimbria ; but this figure is merely cited for com- 
parison, not as a representation of the species T, leporina. 

It would therefore seem tlmt linnd origm^y intended Te^ys 
for the Aplysia species, his generic diagnosis and references unmis- 
takably indicating the ^‘^Lepvs marinus** of the early zoological 
renaissance authors. 

In the twelfth edition of the ‘ Systems,’ p. 1083, Linnd wholly 
alters the diagnosis of Tethys^ as follows : — 

“289. Tethys, Corpus liberum, oblongiuseulum, carnosum, 
apodum. Os proboscide terminale, oyllndrica, sub labis esplicato. 
Foramina 2 ad latis colli sinistrum. 

“ leporin, 1. T. labro ciliato. t 

“ Golmm, aquat 27. t* 26, Lepus marinus major. 

“ Rondeh pise* 526. Leporis marini tertia species. 

“ SiUtat in Maxi Mediterraneo. 

’« fimbria, 2. T. labro crenukto. 

^^BoJiads, mar* 64 5./, 1, 2. Fimbria. 

“ Habitat in mari adritieo. 

*^VkUtur aprcecedenti disdneti ^edes” 

All of these references belong to the one Mediterranean species 
(see Bergh, in Semper’s * Reisen,’ 2ter Theil, ii. p. 348), known as 
Te&iys fimbria or l^orina** 

On page 1082 of the twelfth edition the new genns Aph/sia ot 
Laplysia $ is proposed, thus ; — 


* The specific name of this Nudihranch must stand fimbria, Linn., the 
Ittnomiel combination Tethys Uporma being preoccupied by Linnseus, 
1768. The aynonTOy of the genus is as follows : — 

1761. Fimbria, Sohadsch, 1761 (a mononym). 

1767. Tdikys, L. 1767, not Tcibys, L. 1768. 

1801. TetJm, Lam. Syst. An. s. Vert* p, 68. 

180B, jni«EA^,,Ouyier, Ann. du Mus. d’Hist. Nat. xii. p. 267. 

1608. Thetis, Meckel, Beytr. zu vergleich, Anat, L i, p, 9, not :Thetb, 
J. Sowh. Min. Conch. 1830. 

1817 P- Thettp, F4r. Tahl. Sysfc. p. 28. 

1819. J%can(»ireia^ Rndolphz,£ntozoorumSjnopsiS) p. 673. 

, . 1833. Farttmtnua, Otto, Norv. A. Ac. 0. Leop. Nat. Cur* xi. pn. 294^ 

sqo. . 

Qf ^se nam^, the first was not distu^tiy pressed e& a genus, Bo- 
-hatoh% nomenplatuie Being strictly mbnohynuc. The seventh land eightii 
were founded, on minute appends^ of the anhna^ suppose to be para* 
sitic genus could not be identified by these 

Th^ other nemes are variants on lixmmus’sQri^i^ 

The sp^&tg U evidentiy a typographical error 91 over- 
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' 283, Laplysia. Oorpm repens, obvelatnm membranis reflexis. 

“ Olypeo dorsaJi, membranaceo, pTilmones obtegente. 

Foramen laterale, dextnun, pro genitalibns.’ 

“ Anus supra extremitatem dorsi. 

“ Tentacfida quatuor, anterius sita. 

depilans. 1. Laplybia. 

“ Syst. Fat, 10. p. 653. Tetbys limacina. 

“ Rond, pise, 1, p. 520. Lepus marinus. 

” Cfesn, aquat, 475. Lepus marinus Eondeletii. 

Bohads, mar, 3. t, 1, 2, 3. Lemea graphics, 

“ Seb, mus, 3. t, 1, f, 8, 9, 

‘‘ Habitat m M. M^terraneo ; sanie depilans taciu, 

“ (B. 61.) foetidissima ad nauseam usqueJ^ 

The desoziption of the genus is implied for the species d^ilans^ 
and it is also said to be the Tethys limacina of the tenth edition ♦. 
The second reference is to the same figure of Eondelet formerly 
cited for Tediys leporina. The third reference repeats the earlier 
citation to Gesner, with the same mistake as to the page. The 
fourth reference is to the excellent figure of Bohadsch’s Lemea^ 
representing unmistakably the Aplysia d^giLans of authors. The 
reference to Seba is less happy, the figures being too ambiguous for 
certain determination. It is perfectly evident that linnmus’s 
characters of Laplysia were derived Erom Bohadsch's work ; 
and as the best figures were firom the same source, the traditional 
identification of depikms is fizlly sustained. 

SuMUARX. — ^From the foregoing facts it would appear that (1) the 
generic name Tethys, linn. 1758, must replace Aplysia and LW’ 
plysia, Linn. 1767 ; and (2) as a substitute for Tethys, linn. 1767, 
not 1758, we will probably be compelled to adopt either one of the 
new spellings of tins name proposed in the early part of the century 
or an entirely new generic term. — Proc, Acad, FaU Sci. Philad, 
August 27, 1895, pp. 347-350. 


On the Origin of ^e Triradiaie Spicules of Leuoosolenia. 

, By E. A. Hikohih. 

InZeocosoZ^a coriaeea the youngiost spicules are found to be 
surrounded by six cells, which are similar in all their diaraoters to 
the cdls of the external fiat epithelium of the sponge, and undoubt- 
edly derived from this layer. It appears tlmt &ee cells of the 
esijemsl ^thelium wand^ inwards, and give rise to six by division 
of each cell into two, the six ceUs being arranged in snch a way 
that three are more internally, i, e, towards the gastral 


right, for the first use of the word, on page 1072 of the Syst. JSf at. 12, is 
in the correct form ^ Aplysia^’ The generic diagnosis given on this p^ 
is brief, but sufficient: — ^^*283. 4?%®^'l^®^tacnla4. Anus supra postaiea.’' 

* We would not replace the fflpeSfic name depikma by HmaemOf because 
the latter was not recognizably defined in Ldzmasuris earlier edition. 
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surface of the body-wall, and three more externally, towards the 
dermal surface. Each of these sets of three cells has a form which 
might he compared to a trefoil, and the whole mass may be described 
as two such trefoils superposed, the cells of one iiefoil exactly 
corresponding to those of the other. 

The spicule is formed by the three inner cells, a ray being formed 
by each cell. In many instances it appears as if the three rays 
were formed quite separately and afterwards fused at the centre. 

The three outer cells soon lose their rounded form, and, by 
throwing out processes, assume an amoeboid appearance. After the 
spicule-rays have attained a length of 10 or 15 the three outer 
cells are no more to be found, having apparently rejoined the flat 
epithelium fi:om whence they came. The three inner cells alone 
secrete the rays, and continue to do so until the spicule is full-grown. 

The spicule-rays soon appear to project beyond their formative 
cells, but are in reality covered by a tlun layer of protoplasm. At 
the same time the spicule-sheath makes its appearance as a denser 
layer of substance between the protoplasm of the formative cell 
and the caloareous spicule, and it is by continued oalciflcation of the 
sheath that the spicule grows. 

The spicule-rays attain their full thickness at their bases before 
they have reached Hieir full length. The formative cells remain at 
the bases of the rays until this portion is built up to its full thick- 
ness. Each formative cell then migrates along its ray towards the 
tip, building up the ray to its fidl thickness as it goes. In the 
fully formed ray the formative cell is found adherent to the extreme 
tip. 

Thswedeal eondderafiQT/is. 

(1) The origin of the spicule-forming cells — ^that is to say, of the 
whole connective-tissue system in these sponges — from the external 
flat epitheUum, is another nail in the .co£Q.n of the so-called mesoderm 
in these forms. Sponges are to be regarded as two-layered animals, 
composed of a dermal and a gastral layer. The dermal layer is 
difler^tiated into (1) an external flat contractile epithdium, the 
neuro-muscular system, and (2) an mtemal connective-tissue layer. 
The gastral layer consists of ^e collar-cells. The amoeboid wander- 
ing cells are perhaps also to be reckoned with the gastral layer. 

(2) The fact that each ray of a triradiate spicule is formed by a 
Imgle cell shows that each triradiate spicule must be r^^ed as 
derive from the fusion of three originally separate monactinal 
spicules. This supports Schulze’s theory, namdy, that the tri- 
fadiates of the more primitive Ascons have arisen as an adaptation 
±0 the structure of the sponge, and goes against Dreyer’s theory that 
the pnmitive 8|acule of all sponge is a tetraxon, a form esxidained 
by Mm as th^ direct mechanical outcome of the vesicular structure 
nf.Hving bodies.— iVoc. Bog* Soc. voL Iviii., no. 360, pp. 20^ 205. 
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— The Pectoral and Pelvic Girdles of Muraenosauras 

plicatns. By 0. W. Andrews, F.Gf.S*, Assistant in the 

British Museum (Natural History). 

Phillips, in the ^ Geology of Oxford’ (p.313), described under 
the name PUsiosaurm plicatm certain cervical and dorsal 
Tertebrm from the Oxford Clay of Shotover. From the same 
horizon in the neighbourhood of Peterborough numerous more 
or less complete skeletons of a species of Plesiosaur have been 
collected in which the vertebras are of a similar character. 
These specimens present a considerable range of variation 
both in size and in the degree to which fusion of the elements 
of the vertebras has taken place ; in some the neural arches 
and cervical Tibs axe still quite free, in others they are co- 
ossified with the centra. It was on one of the skdetons in 
which the latter condition obtains that Professor Seeley 
founded his description of Maraenosaurus Leedsi, The genus 
Murcenoeaurus is distinguished from OryptocUdus^ to which 
the greater number of specimens from this locality are 
referable, by the enormous length of the neck (about seven 
times that of the head), caused not only by the much larger 
number (forty-four) of cervical vertebi^, but also by the 
greater length of the individual centra. There are also nume- 
rous differences in the pectoral girdle and limb-bones which 
fully establish the right of this type of Plesiosaurian skeleton 
to generic rank. 

Ann. dk Mag. N. Hist. Ser. 6. VoL xvi. 31 
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With regard to the species there is some diflSculty. Mr. Lj- 
dekker has included under CimoUosaurus pUeaius Phillips’s 
species Plesiosaurus plicatus^ P. hexagonalis^ and P. infra’- 
manusj as well as Professor Seeley’s Murcenosaurus LeedsL 
For the specimen (Leeds Coll. 28), the limb-girdles of which 
are figured in the present paper, he has suggested the specific 
name CimoUosaurus durohrivensiSj considering it separable 
from G. plicatus on account of its somewhat shorter cervical 
vertebrae. Comparison of some six or seven more or less com- 
plete sets of cervical vertebrae (including those of the type 
specimens of Murceyiosaurus Leedsi and CimoUosaurus duro- 
hrivensx^ with one another shows that, apart from variations 
in size and in the extent to which the arches and ribs have 
fused with the centra, no important differences are to be 
found. The size and condition of ossification are probably 
dependent merely on the age and sex of the individual, ft 
is, however, possible that the comparatively small individuals 
in which fusion between the arches and centra has already 
occurred may be specifically distinct, in which case the name 
Murcenosaurus Leedsi must be applied to them, the type 
specimen of that species being of this form. On the other 
hand, as already remarked, these differences may be merely 
sexual, and, as Mr. Boulenger has shown in the case of the 
Ghelonia *, the fusion of other elements with the vertebral 
centra takes place very irregularly, and consequently is of 
little systematic value. For the present, therefore, it seems 
best to regard all the specimens possessitig cervical vertebras 
of the type of Plesiosaurus plicatus as belonging to that 
species. 

In the present note specimens of the pectoral and pelvic 
girdles which have lately been mounted for exhibition at 
the Natural History Museum are described. These belong 
to the same individual (R. 2428, Leeds Coll. 28), which is 
friat for which Mr. Lydekker proposed the name OimoUo’- 
saurm dwrcbrivensis^ 

The Pectoral Girdle. (Fig. 1.) 

V In genera! form the Simula (sc) resembles that ol Crgpto^ 
clidusy but’differs from it in several points, a. g. (1) the posterior 
border of the do^sd ramus near its upper end bears a sharp 
cr^t, apparently for. the insertion of muscle; (2) the dorsal 
ramus widens out mnch naore rapidly towards its ba^e and its 
ismterior ^e, is thin and sharp ; (8) the ventral ramus is 
;e(^i^rahly wider^ahd also has a comparatively thin anterior 

; ; V' ♦ trima Zcwli Sbc, \ 
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edge, which bears no tubercle such as occurs in GryptocUdus 
(see this Magazine, ser. 6, voL xv. p. 337, fig. 2-4, . The 

median portion of the ventral bars had already begun to 
grow back to form a junction with the anterior prolongations 
of the coracoids, but were still separated from them by a con- 
siderable interval; other pectoral girdles in the collection 
show this junction. The scapulae had not yet quite met in 
median symphysis, and anteriorly were separatea from one 
another by a wide V-shaped interval. In life this space was 
wholly or partially closed by the clavicular arch, which 
unfortunately is wanting in this specimen. The scapulae 
anteriorly curve inwards and upwards in such a way that, 
with the clavicles, they formed the anterior wall of the thorax. 

The general form of the coracoids {cor) is shown in the figure 
(fig. 1). Between the glenoid surfaces the bones are very 
thick and massive, and unite in a strong median symphysis 


Fig. 1. 



Pectoral girdle of Munsnosaurm from above, sc, scapula ; cor, coracoid ; 
hf humerus. About ^ nat. aate. 


about 5 centim. deep at the thickest part. In this regiori the 
visceral surface of the coracoids is concave from side to side, 
forming an arc of a circle whose radius is about 28 centim. 
Behind this strong transverse ridge the visceral surface is 
depressed, owing to the rapid thinning of , the bone, which, 
except near the outer border, is less than a centimeti-e thick. 
In this thin posterior region the coracoids meet at an angle 
of about 120®. The outer concave border is somewhat 
thickened, but is not produced backwards and outwards into 
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projectingprocesses as in the £ull^ ossified coracoid of Crypto- 
cUdua. The thin inner posterior portion of the bone is 
frequently broken away, ana the remaining portion, consisting 
of the thickened anterior and external borders, has then the 
form shown by Prof. Seeley in his figure of the coracoids of 
Murmnosaurtts Manselli 

The posterior convex margin in the present specimen bears 
rough grooved surface for cartilage, showing that growth 
was still in progress in this direction. Anteriorly the cora- 
coids are prolonged forwards in the middle line in short 
pointed processes, which extend towards the backward processes 
of the scapulae, but do not reach them ; both bones, however, 
bear surfaces for cartilage, and were probably already united 
by a bar of that substance. 

The dimensions of the pectoral girdle are : — 

centim. 


Extreme length from anterior end of scapuke to hinder 

border of coracoids 59 

Width across coracoids in a straight line between the 

hinder edges of the glenoid meets 38 

Extreme length of coracoids 40 

Width of coracoids at narrowest point 


The humerus (A) figured measures about 31 centim. long ; 
the smallest circumference of its shaft is 21 centim., and me 
width of its expanded distal extremity is 19 centim. 

The Pelvic Girdle. (Figs. 2, 3.) 

The pelvis represented in figs. 2 and 3 gives a clearer idea 
of the structure of that portion of the Plesiosaurian skeleton 
than any other specimen or figure with which I am acquainted. 

The puhis {pu) is a broad nearly flat plate of bone, very thin 
except near the median border and the articular surfaces for 
the ischium and femur; the posterior margin is also some- 
v?hat thickened. The width of the bone from the antero- 
external to the antero-intemal angle is 28 centim., the length 
from the ischial surface to the anterior border 25‘5 centim. 

, ^e length of the acetabular surface is about 8 and of the 
ischial surface 4 centim. In the ^ecimen figured the left pubis 
, ias been restored in plaster. The two pubes seem to have 
made an angle of about 120^ with one another ; they were still 
separat^ in the middle line by a pad of <^ilage, which was 
widest ijx front and behind ; whether the posterior portion of 
fids; cartikge extei4*^ back to join that l^g between the 

Qaari Jtoum: GepL Sec., voL x^ 118741 p. 437, figi. 2. 
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ischia, thus enclosing an obturator Jbramen on either side, 
cannot be determined, but it probably did so. 

The^VcAza (i!s) are hatchet-shaped bones, the upper thickened 
ends of which bear three articular surfaces — an anterior one 


Fig. 2. 



Pelvic girdle of Mijsramxim^urm jfrom above, pt, pubis ; m, ischium ; 
ilium ; femur. About ^ nat. siza 

looking forwards for union with the pubes, a middle, looking 
outwards, forming the median portion of the acetabulum, and 
a posterior, looking upwards and backwards, for the ilium. 

The yentral expanded portion measures 21 centim. at the 
widest place j the median border is slightly curved and bears 
the impress of the cartilage which still separated the two 
bones; these also made an angle of about 120° with one 
another. The symphysis of the pubes and ischia forms a 
curved line, convex aorsally. Each obturator foramen (if 
closed) was oval, the shorter axis (antero-posterior) measuring 
10 centim., the longer 12. 

The ilium (zQ is a slightly curved, stout, rod-like bone 18*5 
centim. long. Its lower end is stout and massive and bears 
two articular surfaces, one for union with the ischium, the 
other forming the hindermost portion of the acetabulum *. 

* The sepBxalioii of the ilium £:om the pubis in Murmmsaurm has 
been points out by Seeley (Proc. Eoj, Soc. voL IL (18^) p. 137) ; the 
same arrangemeut is describe by Cr^in in THnaGr<mervm p American 
Creologist/ voL viii. (1891) p. 174), and is also shown in Conybeare’s 
xestcbration of the pelvic girdle of Flekosmerss dolhltoddrus (Trans. Geol. 
Soc. ser. 2, voL i (1824) pi. xlix. hg. 4). It also occurs in I^iosaurus^ 
Fslimemtesj and (kyptodidus^ and,ind^d, is probably universal among the 
Plesiosauria. 
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The middle of the bone is rounded and measures 9*5 centira. 
in circumference j its upper portion is compressed laterally, 
so that it is only about 1 centim. thick ; its greatest width is 


Fig. 3. 



Pelvic girdle of Murcenosaurtis from tbe side, puj pubis ; is, isdiium ; 
il, ilium. About uat. size. 

5*7 centim. ; the upper border is curved and bears a groove 
for cartilage. The inner surface bears scarcely any trace of 
its junction with the sacral ribs, and the connexion with the 
vertebras must have been a very slight one, the whole pelvis 
having been held firm chiefly by the greatly expanded pubes. 
The distance between the upper ends of the ilia is about 
13 centim. 

The dimensions of the associated femora are : — 

centim. 


Length 28 

Circumference of shaft at the narrowest point 18 

Width of distal end 16 


Numerous cervical vertebra, as well as some dorsals ani 
caudals of the same individual, are preserved in the collection. 


hlX.— Description of a supposed new Species of Lund- 
, Mollush of the Genus Parmarion jfrom Pwfo LauLan Islcmd 
^off the South-east Coast of Borneo, By Lient.-Col. H. H. 
GOPWIK-Aus^s, F.E,S., F,Z.S*, &c. 

/ ^ [PlateXIX.] 

Ik a collection of land-shells preserved in spirit, collected by 
Mr. William Doher^, of Cincinnati, in , the islands of the 
Malay Archipelago^ I found two specimens of a slug-like 
form from Palo Ijaut^ ,thevisland; ptf the south-east coast ;of 
, listen to dei^nbe ik having early t3us< year, in 
cbnjiriaclion wi^ Mr. /tW publislied a paper 
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in the ^ Proceedings of the Zoological Society of London ’ 
(Marchr 1895, p. 241) on some species from Kina Balu Mountain 
and SaraTTafe, in Borneo itself. The animal being very 
similar in outward appearance, it was a surprise to me to 
find it, on closer examination, to differ considerably from 
those we had described. I have great pleasure in naming it 
after its discoverer, who has proved himself to be a most 
indefatigable collector, not only of land-mollusca, but more 
particularly of the Lepidoptera, on which he has written 
several papers very valuable as regards geographical distri- 
bution. Among the land-shells he has placed in my hands 
are many very interesting species. 

Parmarion Dohertyi^ sp. n. 

Bah. Pulo Laut Island. 

Animal (PL XIX. figs. 1 and 2). — Length of the largest 
specimen 20 millim., visceral mass about 6 millim. ; length 
of the smallest 15 millim. The mucous gland and the extre- 
mity of the foot is similar to the species from Borneo, placed 
in Microparmarion ; but the shell is more globose, and the 
round, solid, spiral, visceral mass shows this even after the 
shell is detached. The thicker portion of the shell (fig. 3, x 4) 
is oval above, flat, thin, becoming a transparent membrane on 
the posterior and lower portions ; its colour is a faint ochra- 
ceous tint. It has about 1^ whorls, and the apex being 
rather closely wound, it is impossible to extract the anim«u 
without breaking away a large part of the membranaceous 
interior portion. This is shown in fig. 4 (a view of the lower 
side), where a portion is still intact, while it was once con- 
tinuous over all anteriorly. 

The largest shell measures in major diameter 8*0 millim., 
minor diameter 5*5 millim. . , • 

The specimens I have to describe from, having been 
plunged too suddenly into strong spirit, are very much con- 
tracted and, hardened ; the eye-tentades are protruding and 
the anterior portion of the mantle is rolled up, the edges 
being turned in underneath, so that it is not altogether clear 
what the form of the shell-lobes might have been when alive 
and what the portion near the respiratory orifice was like. I 
have drawn the largest exactly as it is preserved. 

The mantle is very closely and distinctly papillate, as is 
al^ the Msterior side of the footj this is sharply keeled 
above. The sole of the foot has a central area. The ten- 
tacles are apparently long and dark-coloured. The pallial 
margin of the foot is not so distinctly marked off from the 
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portion above as in Damayantia Smithi and Microparmarion ; 
but the extreme contraction of the specimen may have 
produced this appearance. This margin of the foot is quite 
pale in contrast to the very dark colour of the animal. 

The shell-lobes are continuous all round the margin of the 
shell, and would in life leave a more or less exposed apical 
area of the same ; they are clearly divided into right and 
left lobes. There is a small right neck-lappet. 

Anatomy . — The visceral mass is globose and distinctly 
coiled about one and a half times, terminating bluntly. 

The jaw (fig. 8) is curved slightly, with a curvilinear 
cutting-edge. The lingual ribbon is long and of good breadth ; 
the central tooth is elongate, on a broad base, having a mode- 
rately long central point, with basal cusps on either side (as 
in Microparmarion pollonerai ) ; the median teeth are also 
elongate, with a single cusp on the outer side. The laterals 
are narrow and elongate, with long, nearly equal, bicuspid 
points ; they become short in length near the extreme margin 
and of very irregular blunt form (see figs. 9 a--c). The teeth 
are arranged thus : +30 — 18 — 1 — 18 — 30 + . 

Generative Organs (figs. 5, 6, and 7). — The vas deferens 
is given off from the extreme free end of the male organ, 
there being no flagellum or kalc-sac; the position of the 
retractor muscle was not well made out, but appeared to be 
given off rather low down on the muscular sheath. The male 
organ is folded on itself in S-form, and contained a long 
spermatophore in process of formation (fig. 6), the short 
curved spines being observable. Neither the albumen-gland 
nor the hermaphrodite duct and gland were extracted, as I 
did not wish to destroy the. viscersd mass of flie largest speci- 
men remaining, and in the smali one I failed to find these 
parts. The spermatheca (fig. 5, ^-) was broken near the 
base, so* whether it is ovoid or sessile or elongate is somewhat 
uncertain ; bu^ judging from the spermato^ore, it is of the 
latter foim^ The amatorial organ (D) was also incomplete at 
the f^e or posterior end, but fortunately the whole of the 
sagitta was well preserved, and on this rested considerable 
interest ; it proved to be vejy long, rising from a funnel- 
shaped base and terminating in a fine sharp point, being cut 
off abliquelv like a pen, the total length being 2’6 millim. 
(figs. 7, 7 u). It is coniparable with that of Parmarion pup^ 
of Java, figured by jBLeinrich Simroth (ph viii. fig, 17^ in 
hispaperjimthis^^iof l^d-sh ‘ZoologiacheErgebmSBe 
eiiier in Niederlandrsch Ost-Iudien/ 1^3^ This form of 
organ jcombined with the other characters 
species vc^ Satisfactorily in the geniat Parmcmcm^ 
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and extends its range thus further to the eastward. At the 
same time it is proved to be distinct from Damayantia and 
Microparmarion^ lately described in the Proc. Zool, Soc. 

The type specimen will be sent to the National Collection, 
South Kensington. 

EXPLANATION OF PLATE XIX. 

Fig, 1. Animal of Parmarion Dohertyi, right side, with shell removed. 
X 4. 

Fig, 2. Ditto, ditto, seen from above. X 4. 

Fig. S. SheU. x 4. 

Fig. 4. Ditto, lower side. X 8. a, a, portion broken away. 

Fig. 5. Generative organa (portion of). X 8. P, male organ ; vas 
deferens ; D, amatorial organ ; fip., spermatheca. 

F^g. 6. Male oygan. X SO. r.jw., retractor muscle ? 

Fig. 7. The sagitta amatoiia. X 24. 

Fig. 7 a. The point of same, x 80. 

Fig. 8. Jaw. x 24. 

Fig. 9. Central teeth of radula. X 368. 

Figs. 9 chc. Central and outermost teeth, very much enlarged. 


LX, — Description of a new Species of Symphsedra. 

By Philip Cbowlet, P.L.S. &c. 

Symphcedra aJho-punotata^ sp. n. 

Male. — ^Upperside dark chocolate-brown. Pore wing with 
two very distinct white subapical spots, and a smaller one 
halfway between the lower subapical spot and the apex of the 
cell ^ basal spots small, golden yellow* Hind wing with a 
submarginal series of small bluish spots and an inner series 
of similar spots rather larger in size. 

Underside brown, tinged with green. Fore wing with the 
two subapical and the smaller white spots showing veiy 
clearly ; several other white spots similar to those in 8. cyanU 
pardus. Under-wing with faint spots of greenish white 
similar^ situated as in 8 . cyanipardus. Antennas black, 
with fulvous points. 

Female^ — ^Upperside similar to 8 . cyanipardus^ but with 
the spots whiter and larger, the two subapical being very 
distinct. 

Underside similarly marked to 8. cyanipardus^ the colour 
being inuch more yellow. Antennas black, with fulvous 
points. 

Expanse, 3^6, g 4-4 inches. 

Sab.. Siam. One male, three females. 
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LXT. — On a Collection of ffymenopterous Insects from the 
Philippines. By Lieut.-CoL C. T. Bingham, F.Z.S. 

A SMALL collection of Hymenopterous insects sent by 
Mr. Whitehead from Cape Engano, Luzon, in the Philip, 
pines, has been kindly entrusted to me by Mr, Ogilvie Grant. 
The collection contains sixty-seven specimens belonging to 
twenty-seven species, a list of which is here given. 

Pam. ApidsB, Leach. 

1. Xylocapa hryorum^ Fabricius. 

Apis hryorum^ Fahr. Ent. Syst ii. p. 321. 28, cJ . 

Bomhws hryoYum^ Fahr. Syst. Piez. p. 348. 28. 

Xylocapa dimidiata^ Lepel. Hym, ii. p. 199. 44, J ; Smith, Cat. Hym, 
Ins. B. M. ii. p. 357. 66 ; Jonrn. Linn. Soc. xi. (1867) p. 894. 26. 
Xylocapa bryorum, Smith, Mon. Gen. Xylocapa^ Tr. Ent. Soc. (1874) 
pt. n. p. 276. 69, <S 2 7 Bingh, Jonrn. Bomb. Nat. Hist. Soc. v. 
(1890) p. 261. 25. 

Two females in the collection which agree with Lepeletier 
de St.-Fargeatfs description of X. dimidiata^ which species, 
I think, there is no doubt is the female of the Apis hryorum 
of Fabricius. The present species occurs in South Tenas- 
serim, where I have taken both sexes. 

2. Xylocapa collaris^ Lepeletier. 

Xylocapa edllaria, Lepel, Hyni. ii. p. 189. 26, 2 ; Smith, Oat. Hym. 

Lis. B. M. ii. p- 363. 47 f Joum. Linn. Soc. xi. (1867) p. 893. 11 ; 
. . Mon. Gen. Xy&cc^f Tr. Ent. Soc. (1874) pt ii* p. 270. 4A. <S ^ 
Xylocapa D^anii^ Lepel. Hym. ii. p. 209. 69, <5; Smith, (!!at. Hjm. 
Ins. B, M. ii. p. 367. 62; Jonm. Linn. Sw. xi. (1867) p. 894. 21. 

One specimen in collection (a male), which has the clypeus 
of a curious reddish tint instead of yellowish white. JL^pel- 
etier’s two species were united on the authority of M, Mouhot, 
who forwarded the sexes from Siam. The species is cornmon 
in Burma and Tena^erim, and extends to India and Ceylon. 
I have taken a long series of both sexes near Maulmain. 

Zm Megachih atrata^ ^milScL. , 

M^dchQs dteotaf Smith, Oat-Hym. Ins, p.lB2, 112, 2; , Jonrh. 

. . Ux^ Soc. xi. (18^7) p. 888. 16 ; Bingh. . JounL Bomb. Nat. Hist 
Soc, v* (1^) p. 247. ISi* ^ ^ ; 

, Qjysi fepaale in the coUectioii of th^ Variety noted by Smith 
.as' havii^ yellowish ! wings. This species wto brigihally 
f from the PhEippme^. I ; / ^ 
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4. Megachile lachesis^ Smith. 

MegachiU lacheahf Smith, Proc. Linn. Soc. v. (1861) p. 133. 2, J ; 

Joum. Linn. Soc. xi. (1 867) p. 389. 37. 

One female in collection. 

5. Megachile clotho^ Smith. 

Megachile clotho^ Smith, Proc. Linn. Soc. v. (1861) p. 134. 3, J; 

Joum. Linn. Soc. xi. (1867) p. 889. 38. 

One female in collection. The last two species were 
originally described from Batchian. 

6. Grocisa nitidula^ Fabricius. 

Melecta nitidida^ Fabr. %at. Piez. p. 886. 2. 

Crocisa nitidula^ Latr. Gen. Crust. Ins. iv. p. 172 ; Lepel. Hym. ii. 

p. 448. 1, d' S; Smith, Cat. Hym. Ins. ii. p. 277. 8 ; Journ. Linn. 

Soc. xi. (l867) p. 890. 1. 

Three females and one male in collection, typical specimens, 
with very brilliant colouring. 

7. Anthophora zonata^ Linnaeus. 

Apis zonata, Linn. Syst. Nat. i. p. 956. 19. 

Andrena zmata^ Fabr, Ent. Syst. ii. p. 811. 19. 

MegUla sonata^ Fabr. Syst. Piez. p. 831. 18, 

Anthophora zonata, Lepel. Hym. ii. p. 25. 1 ; Smith, Cat. Hym. Ins. 

B. 51, ii. p. 386. 90 ; Joum, Linn. Soc. xL (1867) p. 392. 1 ; Sich. 

Suppl. Hym. ‘NoTara’ Exp. p. 153. 

Four typical females in the collection. 

8. Codiomys philipp&nsis^ sp. n. 

L. 12 millim., exp. 21 millim. 

Black ; head and thorax coarsely punctured, the abdomen 
finely punctured, the first segment with short snow-white 
pubescence above ; the anterior wings dark fuscous, with 
purple iridescence ; the posterior wings clear hyaline, their 
apex faintly fuscous. Head broad, as broad as the thorax ; 
the mandibles black and shining, their base exteriorly 
slightly rugose ; the clypeus some^^at convex^ its anterior 
margin rounded; the front of the face, Ihe clypeus, and 
behind the eyes covered with short white pubescence; the 
vertex coarsely punctured and shining; the antennaa piceous. 
Thorax coai-sdy punctured ; the scutellum arched posteriorly 
and Carrying a short conical tooth on each side; the meta- 
thorax covered with a thin white pubescence ; the legs finely 
punctured, the tarsi piceous ; the anterior wings dark fuscous 



440 


Lieut.-Col. C. T, Bingham on 

with a purple iridescence ; posterior wings clear hyaline, their 
apex fuscous. Abdomen closely and rather more finely 
punctured than the thorax, the first segment entirely covered 
with short white pubescence above ; the rest of the segments 
with a thin line, broadening laterally, of white pubescence at 
their bases ; the fourth and fifth segments with a deeply im- 
pressed transverse line before their posterior margins, beyond 
which the margins of the segments are smooth and shining ; 
the penultimate segment has a short conical tooth on each 
side, and the apical segment six rather longer spines or teeth, 
two laterally and four at the apex ; beneath, the segments of 
the abdomen have a line of white pubescence at their basal 
margins, and the extreme apex a tuft of rather rigid white 
hairs, tinned fulvous. 

Someiimat resembles G. Juscipennis. Smith, in the colour 
of the wings, which, however, are much darker in the present 
species. It also differs entirely from Smith’s species in the 
form of the apical segment and in having the basal segment 
of the abdomen above covered with snow-white pubescence. 

Fam. MutillidaB, Leach. 

9. MutiUa nigra^ Smith. 

MMla nigra, Sioitli, Proc. Linn. Boc. iii. p. 151. 4, : Joum. Linn. 

Soc. xi. (1867) p. m 64, c?. 

One specimen in the collection. 

10. Muiilla suspicioaa^ Smith. 

Mvt^a msmciosa, Smith, Proc. linn. Soc. ii. p. 84 5, Joum. Linn. 

Soc. xi. (1867) p. m 41. 

Eight males and three females. One pair taken in cop. 
One specimen (a male) differa considerably from the rest ; it 

S represent a distinct species. The wings are a much 
er brown, and only the basal segment and the base below 
and sides of the second segment of the abdomen are red, the 
xemainder of the abdomen being blac^ and shining. The 
form ^d sculpturing of the thorax, however, do not differ 
from those of and so I have provisionally identified 

it ivtith species. . 

Smith described the male. The female has the head and 
abdomen black, the thorax red. The head is closdy and not 
yeiy punctured, and has, a little silveir pubescence 

betwem the antenuas. The thorax is coarsely punctured, 
^ compfes^ and ^^ghtly emarginate at the sides; the legs are 
: hiadk, with the and putes<;ence ftdvous. The ajbdor 
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men black and very finely and closely punctured ; the second 
segment has two oval silvery spots, one on either side, on its 
dorsal surface ; the third is covered with silvery pubescence 
above, and the fifth has a fringe on its posterior margin of 
stiff hairs of a somewhat yellower tint. Below, the segments 
are firinged with silvery hairs. 

Fam. ScoIiidsB, Leach. 

11. Liacos (Triliacos) analis^ Fabricius. 

SeoUa andia, Fabr. Syst. Piez. p. 245. 37. 

Scolia dimidiataj Gu4r. Voy. Coq. ii. p. 247, c?; Burm. ScoL p. 16. 2, 
c?; Smith, Cat. Hym. Ins. B. M. pt. iii. p. 114. 188. 

Campsovneris JJrviUii^ Lepel. Hym. iii. p. 603. 12, cJ* 

&:oUa UrmlUi^ Smith, Cat. Hym. Ins. B. M. pt. iii. p. 114. 138. 

SooUa penattffensis, Sanss. M4l. Hym. p. 89. 17 ( $ var.). 

Iaocos {TrUmeoi) analiSf Sausa. & Sicn. Oat Spec. Gen. Scol. p. 133. 1, 
d' & $ ; Cam. Hym. Orient., Mem. & Proc. Manch. Lit. & Phil. Soc. 
ser. 4, vol. iv. pt. iv. p. 1. 1. 

Two specimens (a male and female), typical. This species 
occurs also in India and Burma. 

12. Bcolia {Triscolia) Wkiteheadiij sp. n. 

$ . L. 49 millim., ezp. 86 millim. 

^ , L. 41 millim., exp. 80 millim. 

Female. — Black, with black pubescence; a crown-shaped 
mark on the front and vertex of the head above the antennae ; 
the scutellum and postscutellum yellow ; the head, the meso- 
thorax, and the abdomen sparsely punctured^ the last black, 
shining, and immaculate; the pro- and metathorax more 
closely and coarsely punctured, the latter with sparse black 
pubescence; the sides of the pronotum produced laterally 
into well-marked rather acute tubercles or cones. 

Male. — Resembles the female, but is more slender in form, 
with longer antennas and thicker pubescence. It wants the 
yellow on the head, and the laterm angles of the pronotum 
are not produced. 

The above brief description sufficiently characterizes this 
well-marked species. It is closest to 8. procer^ IHig-, from 
which it differs in the shape of the prothorax and the sculp- 
turing of the thorax generally. It is also quite distinct from 
8colia frontalis^ Saussure (coroTiato, Smith) . I have ventured 
to name it after Mr. Whitehead, its discoverer, 

13. Elis {Dielis) aurulenta^ Smith. 

$&Ma aurdexda^ Smith, Oat. Hjim Ins. B. M, pt. fii. p. 102. SO, $ . 

jEMs (Dielis) aurulentaf Sanss* & Sich. Oat. Gen. Spec. Scol. p. 206. 221 ; 
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Smith, Journ. Linn. Soc. xi. (1867) p. 849. 9; Cam. Hym. Orient., 

Mem. & Proc. Manch. Lit. & PMl. Soc. ser. 4, vol. iv, pt. iv. p. 16. 

24. 

One very richly coloured female in collection, and a male 
which I provisionally assign to this species. This latter is 
not E. agilisj Smith, which it somewhat resembles in its 
slender form, nor is it E- iria^ Lepel., nor Gampsomerts 
ceyhnica^ Kirby, with specimens (males) of which in the 
collection of the British Museum I have compared it. 


Fam. PompilidsB, Leach. 

14. Macromeris violacea^ Lepeletier. 

Maeromeria molaceai Lepel,, Gu6r. Mag. Zool. xiv. (1831) pi. xxx. 
fig. 1, <5' ; Hym. iii. p. 464. 2 ; Smith, Oat Hym. Ins. B. M!. pt iii. 
p. 181. 2; Joum. Lmn. Soc. xi. (1867) p. 366. 1 ; Kohl. Gatt. der 
Bomp., Verh. der. k. k. zool.-bot. ges. Wien, 1884, p. 41. 1 ; Gam. 
Hym. Orient., Mem. & Proc. Manch. Lit & Phil. Soc. ser. 4, vol. iv. 
pt. iii. p. 486. 1 ; Bingh. Journ. Bomb, Nat. Hist. Soc. viii. (1898) 
p. 867. 1. 

One specimen in collection. 


15. Salim {Briomemis) peregrinus^ Smith. 

Friocnemis peregrinm, Smirii, Tr. Ent. Soc, (1876) pt. i. p. 37, c? ? j 
Joum. Aiiat. Soc. of Beng. vol. xlvii. 0878) pt ii. p. 168. 8. 

Scdms peregrtTvuSf Cam. Hym. Orient, Mem. & Proc. Manch. Lit. & 
Phil, Soc. ser. 4, voL iv. pt. iii p. 462. 46 5 Bingh. Joum. Bomb. 
Nat Hist. Soc, vol. viii. (ifes) p. 876. 20. 


Three males and six females in the collection, which corre- 
spond exactly with Smith’s description. In the British 
Museum collection at South Kensington there is a Salius 
firom Sumatra labelled hipartiius^ Smith, the label being, as I 
am informed^ in the late Mr, Smith’s own writing. I have 
been unable to find the original description of this insect or 
any reference to it in Mr. Smith’s papers ; but the specimen 
labelled hijpartiius is nothing more nor less than a large fine 
OTecimen o{\peregrinu8. The species is very common in 
. Si^:im, Burma^ and Tenasserim j and 1 ha-^e a series of over 
a hundred sp^imens of both sexes which, inter show great 
variation in size. : 


Fam; Sphegid^, Leach. 

16- Pehpmus •biolaoeusy Fabricius. 

ar fint ii. p; 201. 12, 

m Fsbr. Sysfc Piezi p. 21L 16. 

* Eur, i, p, 21. 1. 



443 


Hymenopteroua Insects from the Philippines » 

Chdybion hengalenais, Dahib. Hym. Eur. i. p. 4SS. 2. 

Pehpcem molaceu^ Lepel. Hyn^ iii. p. 821. 2l, 

Pdoposm Jlebilis^ Lepel. Hym. iii. p. 821. 22. 

PelopoBus violaceus, Oosta, Erosp. d. Imenott. ItaL fasc. i. p. 21. 6. 
Felopceus bengalensiSf Smith, Cat. Hym. Ins. B. M. pt. iv. p. 230. 15 ; 
Joum. Linn. Soc. si. (1867) p. 860. 19 ; Smith and Horne, Tr. ZooL 
Soc. vii. (1870) pt. iii. p. 163, pi. xxi. figs. 2, 2 a; Cam. Hyrn. 
Orient., Mem. & Proc, Manch. Lit. & Phil. Soc. ser. 4, vol. iv. pt. i. 

p. 11. 2. 

One specimen in collection. 

17. Sphex maurusy Smith. 

8phex maura, Smith, Cat. Hym. Ins. B. M. iv. p. 255. 61, §; Joum. 
Linn. Soc. xi. (1867) p. 361. 10. 

Sphex maurtiSy Kohl. Term5sz. FiLzetek, ii. P. 2®-, p. 199, S 2 ; Ann. d. 

k. k. Naturhist. Hofmua. v. p. 411. 102. 

Spkex tyi'annica, Bingh. (nec Smith) Joum. Bomb. Nat. BQst. Soc. 
V. (1890) p. 241. 13. 

One male and five females in the collection, all of which 
are rather larger than the type described by Smith. 


18. Bph/ex morostis^ Smith. 

^kexmorosay Smith, Proc. Linn. Soc. v. (1861) p. 122. 7, c^; Joum. 

Ltmu Soc. xi. (1867) p. 362. 20. 

^hex fWfrtmts, Kohl. Ann. d. k. k. Naturhist. Hofmus. v. p. 448. 67. 

One specimen in the collection (a female), which I provi- 
glotially identify with this species, though it differs both from 
the fype and Smithes description in having the petiole and 
the first segment of the abdomen slightly reddish. In size, 
however, and in the colour of the wings and of the rest of 
the body, it agrees with both the type and the description of 
S. morosa. 


. Fam. CerceridsB, Wesm. 

19. Gerceris vafra^ sp^ n; 

S . L. 20 millim., exp. 38 miilim. 

Head, thorax, and the greater part of the abdomen black, 
the first, second, and third segments of the last variegated 
with red. 

Head broad, broader than the thorax; the mandibles at 
the base above piceous, jet-black at the tips ; the clypeus 
sparsely and finely punctured, with a very short elevated 
Carina down the centre, not reaching the anterior margin ; 
below the carina there is a small square spot, which is black 
and shining ; the rest of the head and f^e finely and closely 
punctured ; the antennae black, opaque ; the sides of the face 
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with silvery pile only observable in certain lights ; the thorax 
closely punctured ; the legs black ; the inside of the tibiae 
and tarsi of the anterior and posterior legs and the calcaria 
testaceous brown ; wings fuscous, with a purple efiulgence, 
hyaline at their base ; abdomen closely and finely punctured, 
the first segment at base, and the second and third segments 
in the centre above black ; the rest of these segments blood- 
re<L the fourth and apical seginents black. 

One specimen in the collection. This species is closest to 
G, sepuhkralis, Smith, from Borneo, but is very much 
larger, wants the yellow markings on the thorax, and has 
only the base of the abdomen variegated with red. 

Fam. Eumenidm, Westwood. 

20. Eumenes curvatitSy Saussure. 

Mtmenes curmtus, Sausa. Mon. GuSp. Sol. Suppl. p. 146. 88, t. wii. 
fig. 1. 

EuTneneB cuarmta. Smith, Oat. Hym. Ins. B. M. pt.v. p. 26. 83 : Journ. 
linn. Soc. ri. (1867) p. 872. la 

One specimen in the collection. 

Fam. Vespidss, Stephen. 

21. Poliates pMUppmsisy Saussure. 

PoUstesphitU^^nsiB^ Sanss. Mon. GuSp. Soc. p. 68. 14, Smith, 
Oat. BTym. ms. B. M. pt. v. p. 104, Itf j Joum. Linn. Soc. zi. (1867) 

p. 881. 12. 

Two specimens in the collection. 

Fam. Aulaoidsa, Shuck. 

22. Megisclius coronatoTy Fabricius. 

coronator, Pabr. Syst. Piez. p. 118. 28. 

MegtBcImB coronator^ Hym. iv. p. 688. 1 ; Westw. , Trans. Ent. 

Soc. iii. p* 276. 2; Sanith, Joum. Linn. Soc. xi. p. 899. 1. 

One specimen in the collection. 

Fam. Idmeumonite^ Leach. 

23* Crgptus verticalisy sp^ n* . 

. $ . L. 10 miljim., exp. 21 mfllim. 

. Black, variegated with; ci^ei^v white; the base of the 
posterior leffl reddish brown. Head bkck j tihe olypeus 
' Iztosvexee,' convexj its anterior margin arched j the 
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flagellam of the antennae from the seventh to the thirteenth 
joint and the front and vertex of the head, except a rectan- 
gular black space enclosing the ocelli, creamy white, the back 
of the head emarginate ; the thorax black ; the pro- and 
mesonotum smooth and shining, the latter divided above by 
deeply impressed obliquely longitudinal lines into three sub- 
triangular portions ; the scutellum prominent, convex ; the 
metanotum opaque, very finely punctured ; the tegulae, two 
spots on the side beneath the wings, the scutellum, and the 
apical half of the metatliorax creamy white; the wings 
hyaline, the nervures testaceous brown ; legs, the anterior 
and intermediate coxae, the tibiae, and the last two joints of 
the tarsi of the posterior legs black ; the trochanters of the 
anterior and intermediate legs on the outside and the three 
basal joints of the posterior tarsi white ; the rest of the legs 
testaceous brown, on the posterior pair deepening to reddish 
brown ; the abdomen black, very finely and closely punc- 
tured ; the posterior margins of the first, second, and fourth, 
and the whole of the apical segment, white, the ovipositor 
black. 

24. On^yptus pr cepes y sp. n. 

$ . L. 10 millim., exp. 18 millim. 

Ferruginous, the apical third of the antennae and the eyes 
jet-black. 

Head broad, as broad as the thorax, yellow, lighter in 
front and ferruginous towards the vertex; the mandibles 
yellow, black at the tips ; the clypeus transverse and slightly 
convex; antennae with their basal third ferruginous, the 
middle yellow and the apex black ; thorax ferruginous, very 
finely punctured ; the scutellum prominent ; the raetathorax 
posteriorly slightly rugose, with three slightly raised but 
well-marked lon^tudinal carinm and a short obtuse tubercular 
spine on each side ; the wings hyaline yellow, the nervures 
ferruginous ; legs ferruginous, the anterior legs in front and 
the intermediate and posterior tarsi yellowish, the claws 
blackish; the abdomen ferruginous, finely punctured, beneath 
slightly paler, the ovipositor yellowish. 

25. Pimpla {Euxorides ?) farcifer^ sp. n. 

<y. L. 17 millim., exp. 30 millim. 

Black, variegated with white; the wings hyaline ; the 
anterior and intermediate legs white, the posterior pair black, 
variegated with white and testaceous brown. 

Head blacky smooth, emarginate behind ; cheeks rather 
swollen ; the clypeus, mandibles, and front of the scape of the 

Ann, <& Mag, N, Hist, Ser. 6. Vol, xvi. 32 
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antennaa testaceous brown ; tbe palpi white.; the flagellum of 
the antennae black, with the eighth to the sixteenth joints 
pure white ; thorax black ; the tegul«, the scutellum (which 
is prominent and convex), and an oblique stripe and two spots 
under the base of the wings white ; the mesothorax smooth 
and shining, with two oblique longitudinally impressed lines 
above; the metanotum opaque, coarsely punctured, gently 
declivous to the apex, and covered with a thin griseous 

f )ubescence, its apex ending in obtuse, rather prominent 
ateral tubercles; wings hyaline, the nervures brown; the 
anterior legs white, the four apical joints of their tarsi black ; 
the intermediate legs white, the outside of the trochanters 
and a stripe on the inside of the tibiae black ; the posterior 
legs testaceous brown, white on the tarsi, their femora at the 
base, the greater part of the tibiae, and the three apical joints 
with the claws of the tarsi black, the calcaria white ; abdomen 
black, smooth and shining, its base and the posterior margins 
of all the segments except the sixth white, the apical segment 
entirely white. 

The three species of ichneumons sent by Mr. Whitehead 
were aU, so far as I have been able to make out, previously 
undescribed. 

Fam. Braconid®, Westwood. 

26. Bracon deceptor. Smith. 

Brncmdec^tor, Smith, Proc. Lizm. Soo. v. (1861) p. 66, 1, 2; Joum. 
linn, Soc, xi. (1867) p. 408, 37. 

Fotur specimens in the collection. 

Fam. TenthredinidsB, Leach. 

27. Senoclia nliocc&ruhay sp. n. 

<y . L. 11 millim., exp. 24 millim. 

Seep blue, the TOsterior portion of the thorax white ; wings 
hyaline, infuscated at apex ; legs white, with black markings. 

Head and thorax deep blue, shining and pubescent ; the 
dypeus, scntellum, and posterior portion of the thorax white ; 
antennae black, covered with long depressed hairs; wings 
hyahne for 'half their from base, fiiscous beyond, the 

anterior wings darker Iban the posterior ; legs black, 
vimegated with white ; abdomen deep blue and shining, 
;with short sc»»*tt^ed pnbewence. / . 

BesemMes^ Bf OceiruIed^ Oarile&^n, fiom Ceylon, but differs 
m the thorax from the 

. white. ' ^ .■ V . 'r, 
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LXIL — A Revision of the Jurassic Bryozoa. — Part II. The 
Genus Proboscina. By J. W. Gregory, D.Sc., F.G.S. 

[Continued firom vol. xv. p. 228.] 

Family Tubnliporidffi (continued). 

Genus Proboscina, Audouin, 1826. 

Diagnosis. — Tubuliporidae in which the zocecia form flat 
adnate multiserial zoaria. The zoaria are mainly in linear 
bands, which may or may not branch. The zooecia are 
tubular.^ The peristome is either flush with the surface of 
the zoarium or somewhat raised. 

Type species : P. Boryi^ Audouin. 

The retention of this genus is somewhat reactionary, for 
most authors now place it as a synonym of Stomatoporay 
Berenicea^ Diastoporay or even Bnialophora. It is certainly 
nearest to Stomaiopora and Bereniceay between which it is 
intermediate. Pergens * has described a specimen which 
begins as a Diastoporay then gives rise to branches of Pro- 
hosciwy and these end as Stomaiopora ; and upon the evidence 
of this specimen he merges the two latter. This specimen, 
however, proves either too much or too little. If its evidence 
is to be accepted, then the three genera ought to be united. But 
Pergens^ retains Stomatopara as distinct from Diastopora in 
spite of it. To do otherwise would be practically to abandon 
the use of genera in the Oyclostomata. I frankly admit that 
there are specimens intermediate between Prohosdna and 
Dtastopora on the one hand, and between the former and 
Stomat^bra on the other : nevertheless, there is a large group 
of species which exhibit the characters of the above diagnosis, 
and the genus is therefore a convenient one j and to expect 
genera of Cyelostomata to be more than convenient groups of 
species, seems hopeless at present. Brohosema is therefore 
accepted as a genus which differs flrom Stomaiopora by having 
a multiserial zoarium, and from Berenioea by having its zooecia 
arranged in bands instead of in broad sheets. 

1. I^^obosGiTia JEudesiy Haime, 1854. 

Brobomna JBudesi, J. &ime, 1864, Jur. Bry., Soc. Fiance, 
s&r.2,t. v,p.l67,pl.vj.,4a.9a,d. 


* " Bevision des Biyozoalres du Cr^tae^ figures par 

X C^cloatomata,” Bull. Soc. beige O^ol. t. iii. 18^, 
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FroboBoma Bamdsoni^ Haime, 1854, op. cit.p. 167, pi. vi. fig. 11. 
J^dboscina BucMj Haime, 1854, e^. <yit. p. 168, pi. vii. fig. 10. 

St(yi!ncLt(^ora (P.) Bavidsonif "Vine, 1884, 4tli Kep. Foss. Polyz., Rep, 
Brit. Assoc, 1883, p, 186. 

Diagnosis. — Zoarium formed of fairly regular, anastomosing 
bands, composed usually of from four to six zooecia. Each 
branch in section appears as a rounded ridge. 

Zooscia regularly cylindrical. 

Peristomes usually in regular transverse lines, slightly 
raised. Zooecia of medium length. 

Formula*. — p s ? r=l 0 2 4/7. 

Distribution . — Great Oolite and Inferior Oolite : England. 
Bathonian of France and Germany ; Bajocian, France. 

2. Prohoscina Jacquotij Haime, 1854. 

Prohoscina JacguoU, Haime, 1854, Bry. Jur., M4m. Soc. g5ol. France, 
s4r. 2, t. V. p. 169, pi. vii. figs. 5 a, h. 

Peptotuhigera Jacqmtij Terquem, 1855, Pal. d^p. Moselle (sep. copy), 

p. 28. 

Prohoscina Jac^oUi Brauns, 1879, Bry. mitt. Jura, Metz, Zeit. dent, 
geol. Ges. Bd. xzxi. p. 324. 

Stomatopora (P.) Jacqtioti. Vine, 1884, 4th Rep. Foss. Polyz., Rep. 
Brit. Assoc. 1883, p. 186. 

Prohosaina thrap^onmm, Vine, 189^ Polyz. Thrapston, Proc. Yorksh. 

Geol. Soc. voi. xii. p. 257, pi. xii. ng. 6. 

Prohoscina omata, id, ibid. p. 257, pi. xiai, fig. 10. 

Diagnosis.^Zoarium consisting of two or more flabellate 
expansions arising from a narrow stolon-like band of zooecia. 

Z^mda long, cylindrical, irregularly placed. In the typical 
form from one to five zooecia in each branch. In some forms 
(var. eoiipansQ) spreading out into multiserial Berenicea-^Ssje 
sheets, which are fenestrate. 

Formula . — 2 0 3 1/12. 

Distribufion. — England: Combrash, Foreign: Bajocian, 
France, Germany. 

3. Prohoscina Desoudini 

^imaUipora Desovdmi. Haime, 1854, Jut. Bry., Mdm. Soc. g6ol. Fiance, 
s4r, 2, t. V. p. 105, pL vi figs, 5a, A 

Dtagnosi8.-T-Zoariuni very irregular ; composed of narrow 
bands anastomosing to an UTegu^ network, each band from 
one to three zooecia in .width. 

Zooeda narrow j 6{ medium len^h^ often slightly sinuous ; 

♦ The formuiee. aim' the as those used for Stomatopora (Ann. ’ 
voL p; ^7), except that the.laet term indicates the numW of zocecia 
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in ci'owded areas the zooecia are pyriform*. Transverse 
ribbing well marked. 

Peristomes slightly raised. 

Formula. — V 2 2 1-2. 

Distribution. — England; Gornbrash, Foreign: Bajocian, 
France; Bathonian, France and Germany. 

4. Proboscina Cunningtonij sp. n. 

Diagnosis. — Zoarium formed of loose flabelliform Stoma- 
topora-\\kQ tufts ; these may radiate from a centre, to form a 
circular zoarium. The branches begin uniserially, and may 
end in sheets containing twelve zooecia in width. 

Zocecia regularly cylindrical, front wall ornamented by a 
transverse wrinkling ; of medium length, broad. 

Peristomes with somewhat thickened rims slightly raised. 

Formula. — 1 0 1 1-3. 

Distribution. — Fuller’s Earth, Bruton (B. M. Cunnington 
Coll. no. 88742) ; Cornbrash, Corsham. 

Affinities. — This species is well characterized by its loose 
Siomatopora’Wk.Q zoarium. Some branches end in sheets, and 
these ally it to P. Bigauwi (Sanv.). Prom this, however, it 
may be distinguished by tne looseness of the zoarium. Its 
nearest ally is the recent P. major (Johnst.). (See Hincks, 
Brif. Mar. Polyz. p, 427, pL Iviii.) This, however, has a 
formula 2 0 2 1/4, and may be distinguished by the greater 
elevation of the peristomes and length of the zooecia. 

I have much pleasure in naming this species after William 
Cunnington, Esq., from whom the British Museum received 
the specimen taken as the type, and whose careful collecting 
has added so greatly to the knowledgeof J urassic palaeontology. 

5. Proboscina Eigauxi (Sauvage), 1889. 

Stotnatopora Sauvage, 1889, Brj. Jur. Boul., Bull Soc. g4oL 

France, sSr. 3, t. xvii. p. 42, pi. iii. firi. 6-8. 

Stomafopora^ sp., G. E. vine, 1^7, Jnr. Folj. North., Jonm. Northamp. 

Nat. Hist. Soc. voL iv. p. 204, pi. i. fig., 2. 

Proboscina chmentim, rax. minnta, Vine, 1893, Polyz, Thrapston, Proc. 

Yorksh. Geol. Soc. vol xil p. 256, pi. xiii. fig: 9. 

Probo&sma clemcntma^ var. de^essa, id. ibid. p. 256. 

Dmgnosts, — Zoarium forming dense circular tufts. The 
branches end in crowded tufts, which almost form Berenicea- 
like sheets. 

Zocecia cylindrical, short, thick ; front wall with a well- 
marked transverse ribbing. Surface punctulate. 

Peristomes raised into a thickened nm, but not reflexed. 

* Haime shows some pyriform and others elongated and cylindrical. 
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Formula* — 1 0 2 1-12. 

Distribution, — Cornbrash, Fuller’s Earth, and Inferior 
Oolite, England. Fuller’s Earth, France. 

6. Proboscina morinica (Sauvage), 1889. 

Stomatojpora morinica^ Sauvage, 1889, Bry. Jur. Boul., Bull. Soc. g^ol. 

France, s^r. S, t. xvii. p. 41, pi. iii. fig. 5, pi. iv. figs. 6, 7. 

P Proboscina dbscuraf Vine, 1898, Polyz. Thrapston, Proc. Yorksh. Qeol. 
Soc. vol. xii. p. 266, pi. xiii. fig. 7. 

Diagnosis* — Zoarium of an irregular reticulate encrustation. 
Branches made up of from one to five zooecia. 

ZocBoia short, thick, with wide orifices. Shape in places 
almost hippothoiform, otherwise elliptical. 

Peristomes irregular, slightly raised. 

Formula. — 2 2 1 1/4. 

DistrihiUion. — Cornbrash, England. Oxfordian, France. 

7. Proboscina spatiosa^ Walford. 

Proboscina Walford, 1889, Biy. Sliipton, Parti,, Quart. Joum. 

Geol. Soc, voL xlv, pp. 666, 667, pi. xvii. figs. 1-8, pi. xviii. figs. 1-6. 

Diagnosis. — Zoarium of irregular, narrow, irregularly 
branching bands, each composed of from one to four zooecia 
in width. 

Zooecia p^form or subpyriform, of medium length ; wall 
coarsely wrinkled and punctate. 

Perisiomes much raised j apertures elliptical or circular. 
Formula. — 3 2 1 1-4. 

Distribution. — Inferior Oolite, England. 

8. Probosmna Kasica^ Quenstedt, 1852. 

IHastopora Wasica, Quenat. 1852, Handb. Petref. p. 637, pi. Ivi. fig. 10. 
Beremcea Edwardsi, Terquem, 1866, Pal ddp. Moselle, p. 26. 
Prciioscina Bdmordsij Terquem & Piette, 1866, lias inf. Est France, 
Mto. Soc. gdol. France, sdr. 2, t. viii. p. 126, pi. xiv. figs. 21, 22 (non 
26-26, as in text). 

Probosema prorepens, Waagen, 1868^ Zone Amm, i85Mwr2yi,Geogn- pal. 
Beltr. Bd. i, pp, 686, 647, pi. xxxiii. fig. 8. 

Diagnosis. — Zoamum of narrow branching bands, composed 
of from three to five zooecia ha width. 

Zooecia oylindrical; of me^um length ; fine transverse lines 
traverse walls* 

. Peristomes fiKghtly raised : orifice somewhat elliptical/ 

, 0 1 3t5. 

OoHte, Ei^knd (fide WalJ^d) . 
lia^ 5^^ Bajocian, Gennah^^ 
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Indeterminable Species. 

1. Prohosoina Alfredi^ Haime. 

P*o5o8cma Al/redif Hsdme, 1864:, Bry. Jur., M6m. Soc. g^ol. France, 
s6r. 2, t. V. p. 168, pi. vi. fig. 8. 

Distribution. — Bajocian, Germany. 

2, Prohoscina ammonitorum (d’Orb.). 

Idmonea ammonitorum^ d’Orbigny, 1849, Prod. Pal. t. i. p. 288. 
Distribution. — Bajocian, France. 

3, Prohoscina complanata (fiOich.). 

Idynonea complanata, d’Orbigny, 1849, op, db, t i. p. 288. 
Distribution. — Bajocian, France, 

4. Prohoscina divisa, Vine (non Stall.). 

Froboscina divisa, Vine, 1893^ Polyz. Thrapston, Proc. Yorksh. Geol. 
Soc. Tol. zii. p. 256, pL ziii. fig. 8. 

Distribution. — Cornbrasli, England. 

5. Prohoscina ehgantula (d’Orb.). 

Idmmea elegaf^la, d’Orbigny, 1849, op, dt, t. L p. 288. * 

Distribtttion.—BajociaQ, and Bathonian, France. 

6« Prohoscina expansa, Stallon. 

Frohoseiaa a 2 ;pan«a,']^tallon, 1860, Jora Graylois, Ana, sci. pliys. nat. 
Lyon, a^r. 8, t. iv. p. 175. 

Distribution . — Oorallian, France. 

7. Prohoscina gr<zoiUs, d’^Orbigny. 

Idntorm gracUis, d’Orbigny, 1849, Prod. Pal. t. i. p. S17, 

Distribution. — Bathonian, France. 

Synopsis of ^ecies. 


L ZocBffls an cylindrical 

Peristomes well raised ; zoarlum fiat Jdcguoii. 

Peristomes low ; zoarium in linear ban<^ mostly 

biserial, £r^nently branched Cumingtoni. 

Mnltisetial, seldom branched. 

Ttoarinm fiat Uadca, 

Zoarium ridged MudssL 

Zoarimn in mts and sheets Itigaxm, 

II. ZooBda pyriform. 

Peti^mes well raised smtiosa. 

Peristomes low; zoceda long Desoudini, 

Ziooeda short mormiea. 
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LXIIT. — Notes on the Palaeozoic Bivalved Entomostraca . — 
No. XXXIL* Some Garboniferous Ostracoda from York’-^ 
shire. By Professor T. IluPERT JoNES, F.E.S., and 
James W. Kibkbt, Esq. 

[Plate XXI.] 

Some years ago we received five slides ” of Carboniferous 
Ostracoda from our friend the late Dr. H. B. Brady, then of 
Newcastle-on-Tyne, These slides having now been ex- 
amined, we describe the results without further delay. 

These mounted Ostracoda had been obtained in the exam- 
ination of washings of shale from two localities. One of 
these is given as Hurst, head of Swaledale; under the 
Underset Chert : ” the other as “ Downholine, Swaledale ; 
beneath Bed Beds.” Dr. Brady wrote that he had received 
the material from Mr. E. Wood, of Bichmond, and that it 
was “ from the Toredale Bocks, from the head of Wensley- 
dale, or somewhere there This is all we know about the 
geological position or the neighbourhood of the localities; 
both are undoubtedly good places for fossil Ostracoda, and 
well worth farther search. 

The specimens are numerous and very well preserved. 
Among them are some extremely rare forms, besiaes one or 
two that are not easy to determine. , Otherwise the species 
are well ^own from the Toredale Bocks of the north of 
England and the Carboniferous-Limestone series of Scotland. 

Ostracoda from the localities above mentioned were 
described by the late Mr. G. B. Vine in 1883 in the * Pro- 
. ceedings of the Yorkshire Geological and Polytechnic 
Society,’ n. s. vol, viii. 1884, , pp. 226-238; His specimens 
were obtained by Mr. Johti Harker, of Bichmond ; but parti- 
culars as to where Hurst and Downholme are situated were 
not given to him. He records eleven species, all of which, 
except Bairdia curta^ M^Coy, appear to occur in our lot. 
The forms figured by him as, Kirko^a umbonata and K. hi- 
(whi^ we have not found) probably varieties of 

No. XXXI. was published in the Aldb. & Mag. Nat. BSst. sear. 6 
yoL icY. 1896, pp. 69-e&. 

t For -the geology of Swaledale eee the ‘ Memoirs GeoL Survey, 
Fagilanatiou of Quaite-shee 97, N.W*/ New Series, Sheet 40, 189L 
The “ Underset Oh^’” of the Toredale Series is inentlanedat pages 108 
, and 110, and , the Beds ” at ^es, 96, 99, 110, and 170., 

Bo^hdme is 3 ndies S.W. of JRidimond, Yorkshire. Quarteroheet 
97, N^W;, G^Aorvey Blap. \ v _ 

W<mi^dale and the head of Swalerdale are about 4 mOe% apart 
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Kirhhya ollonga^ J. & K. It is not easy in all cases, how- 
ever, to make out what species are represented by the figures 
in that paper. 

The following are lists of the species we have determined, 
with notes on such of the forms as appear to require it. 


1. List of Species from Hurst {Yoredale Series)* 

1. QyUherella rectal Jones and Kirkby, Mon. Garb. Entom., Pal. Soc. 

1884, p. 74, pi. vii. fig. 2. 

2. scrobiculata^ J. & K., fen. Garb. Entom., Pal. Soc. 1884, 

p. 76, pi. vi. %. 10. 

3. (Bgualis r, J. & K., Mon. Garb. Entom., Pal. Soc. 1884, p. 74, 

pi. Ti. figs. 14-16. 

4. retieuhsay J. & K., Ann. & Mag. Nat. Hist. ser. 6, vol. xviii. 

1886, p. 262, pi. viii. figs. 22, 23. 

5. sp., ? C. cowiinna^ J. & K., Mon. Garb. Entom., PaL Soc. 1884, 

p. 71, pi, vL figs. 0, 12, and 19. 

6. Leperditia ArmMrcmgtana^ J. & Ann. & Mag. Nat. Hist. ser. 5, 

vol. xviii. 1888, p. 35^ pi. \di. fig. 1. 

7. BeyricMa Bradyana^ J. & K., GeoL Mag. 1886, p. 488, pi. xii. 

fig. 11. 

8. Kirhhya oUonga^ J. & K, Azm. & Mag. Nat. Hist. ser. 5, vol. xv. 

1885, p. 181, pi. iii. %. 3. 

9 — pcrmiana, Jones, Ann. <& Mag. Nat. Hyt ser. 6, vol. xv, 1885, 

p. 177, pi. m. fig. 1. 

10, Xfrei, Jones, Ann. & Mag. Nat. Hist, Ser. 6, voL xv. 1885, 

p. 189, pi. iii. fig. 19. 

II4 Bairdia pleheiOj Eeus^ Quart. Jourm Geol. Soc. voL xxxv. 1879, 
p. 669, pi. xxviii. figs. 9-19. 

12. ampla, Renas, Quart Joum. Geol. Soc. vol. xxxv. 1879, p. 571, 

m. xxviiL 20-23, pi. xxix. fig. 3. 

13. smelmgata^ t. & K., Quart. Joum, GooL Soc. vol xxxv. 

1879, p. 573, pi. XXX. figs. 1-11 and 16 ; Ann. & Mag. Nat. 
Hist ser. 5, vol. XTiii. 1886, p. 267, pi. ix. fig. 44. 

14. Jravia, J. & K., Quart Joum. Geol. Soc. vm. xxxv. 1879, 

p. 675, pi. xxxi, figs. 1-8. 

15. wmpuUita^ Kirkby, var., Quart. Joum. GeoL Soc. vol. xxx v . 

1879, p. 676, pi. xxxi, figs. 16-18. 

16. — - Sisingeri (Munster), and var. (PL XXI. fig. 1), Ann. & Mag. 

Nat. Hist. ser. 3, vol. xv. 18^, p. 408, S. xx. figs. 12 a-c ; 
Quart Joum.. GeoL Soc, voL xxxv. 1879, p. 670, pi. xxix. 
figs. 1-10. 

17. Bythocypris comigera, J. & K., var. rotmsta, nov. (PI. XXI. fig^2), 

Ann. & Mag. Nat. Hist. ser. ^ voL xviiL 1886, p. 261^ 
pi. vi. figs. 8, 9. 

18. ctmeola, J. & K., Ann. & Mag. Nat. Hist. ser. 6, voL xviiL 

1886, p. 250, pL vL figs. 3-7. 

19. hUobata (Munster), Ann. & Mag. Nat. Hist. ser. 3, vol. xv. 

1865, p. 409, pi XX. figs. 10 5. 

20. Bythoeythere ±oungiana, J. & K., Ann, & Mag, Nat, EBst ser. 5, 

vol. xviii. 1886, p. 263, pi. ix. fig. 4 

21. Fhreatura concinna, J. & E, (Fl. XS. figs. 3 <2, 5), Proc, Geol. 

Assoc, vol. ix. 1886, p. 509, woodcuts, figs. 3, 4, 
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The OyiherellcB in this list do not require many remarks. 
Perhaps the reference to G. mqualis^ J. & K., is somewhat 
doubtful, though probably right. The examples of G. soro^ 
bfcuhta, J. & K., are worn, or in such condition as not to 
show the surface-ornamentation ; otherwise they a^ee exactly 
with that species. The unnamed Gytherella resembles <7. con- 
cinnaj J. & K., in its elongately oval outline, and may belong 
to it. 

Of Leperditia Armstfongiana^ J* & K., there is only a 
single carapace of either a young or a dwarf individual. It 
is easily distinguished by its large antero-dorsal spine or 
“ eye-spot ” and its very convex and obliquely gibbose 
ventral border. 

The only Beyrichia from Hurst is B. Bradyana^ J. & K., 
which is probably its first noticed occurrence out of Scotland. 
In the latter country it is found in the lower portion of the 
Carboniferous-Limestone series. 

The three ^ecies of Kirkhya are all fairly common. The, 
examples of Jx . permiana^ Jones, are in beautiful preservation. 
So also are those of K* ohlonga^ in some of which the 
surface-reticulation takes the form of, or gives place to, regu- 
larly arranged stellate pits, similar to what Dr. John Young 
has noticed in rare examples oiK. permiana. Such specimens 
are of great beauty under the microscope. The presence of 
K. Vrei^ Jones — the “ ancient Scot ” * of this genus — so far 
south is very interesting, though previously known from 
Northumberland and North Lancashire on the English side 
of the border. 

BmrcZwe'are the most common Ostracods at Hurst, and are 
well represented in species and varieties. B, $id>elongata^ 
J. & K., is perhaps the most, abundant. B. Hisingeri 
(Munster) occurs in the long, slender, and altogether more 
elegant form that usually characterizes it in Toredale Eocks, 
as t^ell as in the Magnesian Limestone. Some of these speci- 
mens show a little peculiarity in their slightly oblique and 
raflier subangulate dorsal border (see PI. ,XXL fig. 1). The 
specimens referred to B. amputata^ Kirkby, differ from the 
type form in their more finely pitted or punctate surface and 
in the less, truncate posterior extremity. 

Bythbcypri^ cum^f J. & K., and B, cornigera^ J. & K., 
are abundant, as they usually are when present at alL The 
latter is- larger and ptiore robust than we have ever seen it 
|P1. SSL -fig. J but in some individuals horns are 

' . !*.Amaept^ because It Is cue of those OarlK)sif6rous Ostracoda which 
tik Bef. David Trej-of cbileeted in the ^estof Scotland 
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almost obsolete. B, hilobata (Mtinster) is rare. This species, 
in fact, is never plentiful, either in the Toredale Rocks or in 
the Scar Limestone, where it is more often seen. 

The presence of a single carapace of Byihocyikere Youngi^ 
ana, J. & K., is of interest, for it is otherwise known onlj 
from Brockley, Lanarkshire, and Lowick, Northumberland. 

Phreatura concinna^ J. & K. (PL XXI. figs. 3 a, 5), occurs 
both at Hurst and Downholme; and the specimens, which 
are all carapaces and not single valves, agree exactly in size 
and other features with the type examples from Grleaston 
Castle, 4 miles N.E. of Barrow-in-Furness, which is the only 
other locality known for this species. 

2. List of Sjpecies from Downholme {Yoredale Series)^ 

1. Oytherdla reetaf J. & K.* 

2. reticidosaf J. & K!.* 

8. intercdlaria^ gp. n. (PI. XXI. fipr. 4.) 

4. LeperdiUa Okem (Munster), Ann. & IVtog. Nat. Hist. ser. 3, voLxv. 
1865, p. pi. zz. figs. 1 o-e, 2 a-c, 3. 

6 . ? Bps 

,6. Etrkh^jpernnam, Jones*, 
f, — l/rei, Jones 

8. ipmjosa, J, &K., Ann. & Mag, Nat. Hist. ser. 6, toI. xv. 

1885, p. 18n, pi. iii figs. 12 a, b. 

J. & K.* 

10. Bairdia (Munster) ♦. 

11. — fieuss*. 

12. oreois, J. & K,* 

13. subelongata,Js&K,* 

34. submucTvmta, J. & K., Quart. Joum. Qeol. Soc..vol. zxzv. 

1879, p, 572, pi, zziz. figs. 12-18. 

15. Bgthecypris bikibata (Mtinster) 

16. cmeola, J. & K.* 

17. simdgerc^ J, & K,* 

18. ArgUlcecia (Bythocgprisf) t^gualis {?), J. & E., Ann. & Mag. Nat. 

Hist ser, 6, voL zviii. 1886, p. 263, ]d. ix. fig. 6 a. 

19. Toungielkt rectidorsaUs, J. & E. {Ycm^ia) Proceed.. GeoL Assoc. 

voL vsu 1886, p. 515, woodcuts, filgs. 5-7. ^1. XXI. 

figB,5ir-{f.) 

20. , Phreatura otmcitma, J. & E.^ 

Among the Gyiherellce from Downholme are some smooth, 
plumps snbovate carapaces that are difiEicult to determine. 
In lateral outline they somewhat resemble <7. scriMculata, 
but have none of its other features. Their relative height 
(width) is too great for the highest examples of (7. Bennim, 
J. &X., that we have seen, though, with this exception, they 
would come near to that species in general outline. They 
have some resemblance also to the smaller species, G. hrevw, 

* Also from Hurst ; see p. 458. 
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J, & K., but the latter has the greatest height near the 
centre and is suboval rather than subovate. PI. XXI. fig. 4 
represents a side view of this Gytherella^ which we propose 
to name G. intercalaris. 

Individually the KirTchyce are less numerous than at Hurst ; 
but the genus is represented by an additional species, 

K. spinosa. 

There is an Ostracod from Downholme that we cannot 
place satisfactorily with any described species. It has the 
outline of a Beyirichia or KirTchya^ or some feeble Leper- 
ditioid forms, but with simply convex smooth valves, without 
either pit, furrows, lobes, or tubercles ; it is wider and higher 
at one end than the other ; one valve (the right, the high end 
being taken as the posterior) overlaps the other on its free 
margins, as in Leperditia, It resembles Aparchites in outline 
and smoothness, but there is no overlap in this genua. Possibly 
the specimen under notice is an extremely weak Leperditia. 
It is left for the present as a doubtful form. 

At Downholme single valves are met with, not showing 
the peculiar denticulate hinge-line of Youngiella^ but in other 
respects (such as minuteness, elongate-oblong shape, straight 
dorsal border, slight obliquity of valves, and faint reticulation 
of the surface) their characters agree exactly with Youngiella 
rectidorealiSj J. &"K., the only known species of the genus 
^1. XXI. figs. 5 a-a). This is the Youngia rectidorsalis^ 
J. & X., 1886 ; but the generic term Youngia ” had been 
already used for a Swedish Trilobite by Prof. G. Lindstr5m 
in the ^Oversigt k. Yetenskap-Akad. Forhandl.,’ no. 6, 1885, 
p. 49 j therefore we have adopted the name Youngiella. 

The Ostracod placed doubtfully ^ Argilloecia oegualisj 
J. & K., is very like a somewhat dwarfed individual of this 
species ; but we are not sure about it. It might be regarded 
as a variety of Bythooypris cuneola^ J. & K., which already 
contains varieties not unlike it, including similar small forms 
of doubtful affinities. A. cegualis is essentially a Lower- 
Carboniferous species. Its presence in the Toredale strata is 
not well authenticated. 

' 3* Notes on other Garhonijerous Osiracodd from YorlisJdre. 

/ As suppl^entary to the preceding observations we give 
the following list of species from another locality in Yorkshire. 
The Ostracoda from which this Ust was determined were sent , 
fo us by Jfc. Janies Bennie, of the Geological Smrvey of 
Scotland, and were found by Mr. Bhodes, Collector to the 
(^io^cal Survey of England^ The locality given is Dow- 
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gill, Settle ; and the geological position is the Carboniferous 
Limestone. Thus the species occur lower in the series 
(earlier in time) than those from Hurst and Downholme. 

List of Species from Dowgill {Garboniferous Limestone) • 

1. Leperditia Okmi (Munster) 

2. Ar'imtrom^iavia^ J. & EL* ^ 

3. Jones* 

4. umxmata (d’Eichwald), Ann. & Mag. Nat, Hist, ser. 5, 

vol. XV. 1885, p. 180, pi. iii. fig. 2. 

5. Bairdia pleheia *, var. alia, nov. (PI. XXI. fig. 6.) 

6. Hisingeri (Miinster) *. 

7. Hisingeri (Munster) *, var. contracta, nov. (PI. XXI. fig. 7.) 

8. auhriviicronata, J. & K.* 

9. brevis^ J. & K.* 

10. Bytliocypria hilobata (Munster) *. 

11. ArgUT^a {Bythocypria?) cBoimlis, J. & K*. var, acuta^ nov, 

(PL XXI. fig. 8.) 

12. BythocyprU ? brevzata, sp. n. (PI. XXI. fig. 9.) 

The Bairdice here referred to as nos. 5 and 7 are related to 
J?. plAeia and B* HiHngeri j and somewhat similar forms are 
not rare in some Lower-Carboniferous localities, and have been 
referred to in former papers as Bairdia grandis or its varieties. 
Ho. 5 (H. XXI. fig. 6) is a relatively short and high variety 
of jB. plebeia^ with angular dorsal margin, taking fig. 11, 
pL xxviii. Quart. Journ. (reoL Soc. vol. xxxv, 1879, as a 
type. It is from iV to fg- inch in length, less than one and a 
hdi times its height, which is greatest at the anterior third. 
Subpentagonal in outline. Dorsal border short and straight 
on the hinge-line, sloping at the anterior extremity, and 
joining the sharp ^sterior angle with an elegant hollow 
curve. Ventral border gently sinuous, curving up anteriorly 
to form the bluntly projecting end of the valve in front. We 
term this variety S. ptebeia^ var. alta^ nov, 

No. 7 (PL XXI. fig. 7) is a relatively short and high form 
of B, Sisingeri^ with the front end rounded as in the modifi- 
cation of this species figured in Quart. Journ. &eoL Soc. 
vol. XXXV. pi. xxix, fig. 9. Suboblong in outline, with one 
end (anterior) rounded ; the other obliquely truncate, ending 
below in a blunt prow-like angle ; dorsal edge feebly couve:^ 
rounding off at the ends ; ventral border gently sinuous. We 
regard this ^ B. Hisingerij var. eontractaj nov. 

. ArgiUescia {Bgthocgpris?i cequalis derived its specific name 
from its nearly equally rounded extremities. But in some 

* Also from Hur^ or Downholme j see pp. 45S &456. Carboniferous 
Bairdia are often fiiflicult of determination. As in the present instance 
one of us holds the opinion fiat the Bairdia %. 6 would he as well left 
with B» grandis as p&ced as a variety of B. ^beia,-^, W. K 
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localities individuals occur having one end (posterior) bluntly 
pointed instead of being rounded like the other; and the 
Settle specimens, which are placed with this species, have this 
extremity more acuminate than any that have hitherto come 
under our notice, simulating somewhat Macrocypris Jonesiana^ 
Kirkby, though not at all belonging to that species. Possibly 
it may be a neyr species, though just as likely it extends our 
knowledge of the old one. Any way, until other examples 
turn up it is retained in A. (J5.?) oequalis as var. acuta 
(PL XXI. fig. 8). 

The only other specimen from Dowgill that requires notice 
is a small tumid carapace (PL XXI. fig. 9) that has the dorsal 
border gibbose, being boldly arched, and the ventral feebly 
convex : it is highest and widest behind, with the anterior 
moiety of the carapace longer and more acute than the other 
portion. It also has the left valve overlapping the right 
moderately all round (most so ventrally), ana the surface is 
smooth. 

This specimen much resembles Garhoniafahulina^ J, & K. ; 
and had it been found in Goal-measures or other strata where 
that species might have been looked for, it would very possibly 
have been referred to it. It differs, however, in the hinge- 
ment, which is more that of Bythocypria than Garboniam 
Moreover^ the latter seems to have been peculiar to the fresh 
or brackish waters of the Goal-measure areas ; and, though it 
may have been occasionally commingled with estuarine and 
marine species, its occurrence among such a marine group as 
that in the Carboniferous Limestone of Dowgill would be 
very unlikely. We place it therefore with Syihocypris as 
JBn hrefoiaia. 

In connexion with this new form, it may be mentioned 
that we have notes and a sketch of a similar darioneo-shaped 
carapace from Braehead, Lanarkshire, in the collection of 
Dr. David Eobiartson, which had also been found along with 
marine fossils. It is, however, a little larger, and has the 
surface- deeply pitted. 

4. With this notice of Carboniferous Ostracoda from York- 
shire may be mentioned a few species that we found in some 
: washed , shale sent us by Mr. Bhodes and Mr. James Bennie 
from the Crow Beds, Biv^ Tees, Darlington,^* though we 
no4 certain whether the shale ^as obtained from the Yorkshire 
or the Durham side of the, river. ,The kpeci^ found are 
dHia Ohmi, Kirhb^a cS-rif, Bairdid 

ahd j none iof these were plenraul, and all .were 

; pressure. . POssibly the Orow Beds are referable 
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to strata associated with one or two seams of coarse coals, 
locally termed Crow Coals,” that occur in the Toredale 
Eocks of North Yorkshire and Durham. 

Higher up the Tees, near to Barnard Castle, Dr. James 
Barron, of Sunderland, found a shale containing Leperditia 
Okentj Kirkhya p&rmiana^ Beyrichia sp., and Bairdta pleieia^ 
associated with marine fossils. 

Lastly, many years ago we received from Mr. J. H. Burrow, 
of Settle, some fragments of “ Lower Scar-Limestone ” con- 
taining specimens of Bairdia and evidently varieties of 
B. plebeia. 

The adjoining Table includes all the species of Carboniferous 
Ostracoda (the Cypridinidae and allied families excepted) 
already known from Yorkshire. Eather oddly, there is not 
a single form to record as known from the Upper Coal- 
measures, nor from any horizon in the Lower Coal-measures, 
Gannister Beds, and Millstone-Grit, notwithstanding the thick- 
ness of these deposits and the wide area of their outcrop. 


Table of Ostracoda occurring in the Gorhonif&rons 
Bodes of Yorkshire^ 



Carboniferous 

Limestone. 

Yoredale 

Bocks. 

1. GgihereUa reciuj J. & * 



2. BcrcMeidataj J. & 


♦ 

.3. J. & K * 



4. rdimlosa, J. & K 


♦ 

6. sp. , 



6. intercedaris^ sp. n. (PI. XXL fig. 4.) 

7. Idperditia Oheni (Mlinster). 

. . 

0 

' 8, — ^ jdrmsbroTigidm^ J, & K'» 

* 


9. P sp. ' 


0 

* 

10, JSeyrieAta Bradyana. J. & K. . 


11, JSXrl^a jpemmna, Jones 



12, ohionya, J, & BL 



13, spinosaf J. & X. ^ 


0 

14 : . , Gretf Jones 


0 

15 . mnbonata (d^Eicliwald} 


0 

16. JBairdta gisbeia^ Heoss 

* 

' 

17. r — vax. afta, nov. (PL XXL fig, 6.) . . . , 

18. — ^ — afnpiaj Beoss 

♦ 

* 


19; sube^angatOf J. & K. 


♦ 

0^ . 

20l — - hrevisj J. & K 


21. amptiataf !Eirkby 


♦ 



• 
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Table of Ostracoda (continued) . 



22. BairiUa Kizingeri (Munster). (PI. XXL fig. 1.) . . 

23. j var. contracta, nov. (PI. XXL fig. 7) 

24. s^bmucrmatai J. & El. 

25. Bvthocypns comigera, J. & K., var. rohuzia, nov. 

(PI. XXL fi^ 2.) 

26. cuneoUif J. & K 

27. bUohata^ J. & El 

28. aqualis, J. & K 

29. — , var. acuta j nov. (PL XXI. fig. 8.) 

30. ? breviata^ sp. n. (PL XXL fig. 9.) 

81. Bythocgthsre Youngianaf J. & K 

32. rhrcatwra eoneinnay J. & K. (PI. XXI. fig. 3.) . . 

33. Toungidla rectidorsalia, J. & K. (PL XXL fig. 5.) 



EXPLANATION OF PLATE XXL 

J%, 1. Bairdia Mmngeri (Munster). Carapace, showing the right valve. 

Narrow form. From Hurst. X 25 diam. 

Fig. 2. JSythoc^pris oomigera, J. & K.^ var. rohwtay nov. Carapace, 
showing the right vidve. From Hurst. X 26 diam. 

Fig. 3. Phreatura concmtusy J. & K. a, carapace, showing the right 
valve ; 5, edge view. From Hurst, x 60 diam. 

Fig. 4. (MkereUa mtercalaris, sp. n. Carapace, showing the left valve. 
From Downholme. X 25 diam. 

Mg 6. YomgieUa recUdorsaMsy J. & K. left valve ; inside of the 
same ; c, inside of another iudividual ; d, edge view of carapace. 

, From Dunholme. X 60 diam. 

Fig. 6. Baxtdia pfeSsfwr, Beuss, var. aUa^ nov. Carapace, showing the 
right valve. Froni Dowgill, x 25 diam. 

, Fig. 7. Baxrdia Smnge)^ (Munster), var. contracta, nov. Carapace, 
showing the left vuve. From DowgjDUi. X 25 diam. 

Mg. 8. A^Ucscia {JBgthocgpm ?) agualiSf J. & K., var, acuta^ nov. 

CJkrapace, showing the right valve. From Bo wgiJl. x 25 diam. 
Mg. 9. JSy^hacgpris hreviatay sp. n. Carapace, showing the right valve. 
FromBowgilL x ^ diam. 


LXIV . — •Kew Genera and Species ^Pjralidse^ Thyrididas, 
and Epiplemidaa, By W. : Wabbbn^ M,A., . 

The inseqts of which the description is given in the following 
paper formed part of difiFe^t consignments received during 
the/ last y^r or so, .mamly' foom collecfors in India and 
those ^oia India are chiefly from , the Khasia 
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Genera and Species ^Pjrralidae* 

Hills, the Australian from N. Queensland ; besides these are 
a fe\^ taken by Mr. Doherty in S. Celebes, Palo Laut, and 
at Humboldt’s Bay, New Guinea. The types of all the 
species here described are now in the possession of the Hon. 
Walter Eothschild, and will be found in the Tring Museum. 

In the extensive subfamily Pyraustinss the formation of 
several new genera appeared unavoidable. 

Family Pyralidse. 

Subfamily Epifjjsqsunjb. 

Genus Steeiota, Led. 

Bteriota atrihasalis^ sp. n. 

Fore wings with whole basal third dark brownish black, 
the outer edge vertical, irregularly defined, followed by a 
whitish line, edged externally with dark grey ; second line 
blackish at two thirds, interrupted, running outwards to 
middle, then bluntly^ angled and denticulate to inner margin 
before anal angle ; it is followed on the costa by a whitish 
spot 5 central area between the lines pale ochreous, thickly 
dust^ with dull brick-red and fuscous scales, the subcostal 
and median nervures dull green, undusted, as is also a small 
blotch at the extreme base of costa ; cell-spot blackish brown, 
with raised scales; marginal area dark reddish grey, with 
whitish scales interspersed, and forming an indistinct zigzag 
line towards hind margin ; fringes glossy, reddish grey, with 
a line of dark spots along hind margin before their paler base. 
Hind win^ smooth, dark grey ; fringes reddish grey. Palpi, 
face, VCTtex, thorax, and abdomen reddish grey, with pater 
and darker scales intermixed ; second joint of palpi with a 
pale ring at summit; third joint paie-tipped. Underside 
glossy : fore wings dark grey towards hind margin, reddish 
along costa, and pearly whitish on inner margin: hind wings 
]^er, whitish towards base, mottled with reddish along costa, 
with a dark curved line at two thirds before the dark reddish- 
grey hind margin. 

Hxpanse of wings 32 millim. 

One female from Queensland. 

Siericta picta^ sp. n. 

Pore wings of mixed tints, chiefly ferruginous brown; 
basal patch bright ferruginous along costa, mixed and shaded 
with oTive-fiiscoas below ; first line black, curved; second line 
black, denticulate, and sinuous, from costa at two thirds 

Ann. (6 Mag. N. Hist. Ser. 6. Vol. xvi. 33 
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running obliquely outward towards bind margin, curving on 
the second and third medians, running inwards between first 
and second medians, and again curving to inner margin 
before anal angle; costa ferruginous, with scattered black 
scales beyond first line; the second line on costa passes 
through a squarish white patch with pale ferruginous scales ; 
in the cell are two tufts of brown-black scales, one behind 
the other ; the lower three fourths of the whole central area 
is a mixture of olive-brown and ferruginous, as is also the 
mai'ginal area, except in the middle, where there is a paler 
space without suflFusion; fringes reddish olive, chequered with 
blackish opposite the veins. Hind wings dark brownish grey, 
with the fringes paler. Palpi dark brown ; face and vertex 
ferruginous; collar a mixture of dark brown, ferruginous 
and pale scales ; patagia black at base, becoming feiTuginous 
at their tips ; abdomen blackish on top, paler and mottled at 
sides. Underside glossy, darker towards the margins : fore 
wings with costa ferruginous ochreous ; a blackish patch of 
scales in the middle of the cell, preceded and followed by 
pale ochreous scales ; inner margin broadly pearly white ; 
hind wings towards the base straw-colour, dusted with 
blackish, with a blackish round cell-spot, and a dark curved 
exterior line like that in the fore wings. 

Expanse of wings 32 millim. 

One male from Queensland. 

Stericta ? prasina^ sp, n. 

Eore wings grey-gi-een, with dark grey markings; first 
line at one fifth thick, blackish, towards the costa still thicker ; 
second line at two fifths, straight, rather oblique inwards, 
approaching first line on inner margin ; discal spot blackish, 
distinct ; exterior line at three fifths, running obliquely out- 
wards, denticulated to the middle, then curving inwards to 
inner margin at four fifths ; the central fascia is thus much 
brbader on the inner margin than on the costa, and is much 
darkened with grey scales before the exterior line on theinner 
margin, and in a less degree on the costa after the second 
line ; submarginal line angled and slightly denticukte, much 
^ickePed in its Upper part towards the costa ; hind margin 
with a row of black spots ; fringes reddish grey. Hind wings 
blackish, deeper before the fringes, which are.reddish grey* 
The basal area of foire wings and all the body, including fat 5 e, 
palpi, thorax, and abdomen, are yellow-oclneous Jn the 
example I have seen, but were almost- certainly con-* 
^ green with- the rest the wngs. Underside glossy, 
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yerj dark grey or blackish, tinged with reddish, especially 
along costa of fore wings. 

Expanse of wings 24 millim. 

One female from Queensland. 

Stericta? rvhromridis^ sp. n. 

Fore wings dull grey-^een, very thickly dusted with olive- 
fuscous and reddish sc^es; first line about one third, in- 
distinct, paler, edged with fuscous; second line at two thirds, 
running obliquely outwards to middle, then dentate and 
vertical to inner margin before anal angle, followed by a 
paler green line, which is again followed by a dark smoky 
shade, through which the veins all show as black streaks ; 
marginal area paler green ; fringes pale green, chequered with 
dark fuscous opposite the veins, and with a row of fuscous 
blotches along the hind margin between the veins. Hind 
wings dark grey, especially towards hind margin ; fringes 
pale grey. Thorax and abdomen cinereous. Face, collar, 
and patagia, as well as basal area of fore wings, dull pink ; 
but it is possible that these were once green. Underside 
reddish fu^us, with indistinct markings. 

Expanse of wings 30 millixn. 

One female, Queensland. 

Stericta^ semimvea. 

Fore wings snow-white, with black markings; a large 
black costal blotch not quite touching the base and reaching 
to one third, bounded beneath on the submedian fold by a 
lengthened tuft of white scales, the space below the tuft being 
a mixture of black and white scales ; the whole basal area is 
shajgply defined and straight externally, and is followed on 
the inner margin by a short oblique black streak ; discal spot 
round}- black, containing on its inner edge a small tuft of raised 
white s^es, and with a small black costal blotch above it ; 
■^teiior line thick, black, subdentate, curving outwards from 
costa at two thirds, then inwards, and again dighdy outwards 
before inner margin ; the lower part of the sinus is filled up 
with a thick black shade, with some ochreous scales on its 
inner edge ; marginal area broadly black at apex, narrowly at 
anal angle and greyish white betweei^ the whole separated 
from outer line by a distinct curved white line, which is inter- 
rupted so as to form two white spots opposite the cell ; fringes 
whitish, chequered with black opposite the veins, especi^Iy 
towards apex, and with a row of black squares along the 
hind margin at their base between the veins. Hind viringg 

33* 
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pale grey at base, becoming dark grey towards hind margin ; 
fringes dark grey, especially at apex, with paler tips and a 
darker dividing line. Face, vertex, base of antennse, and 
patagia white ; collar black ; palpi black, except the terminal 
joint, which is white with the extreme tip black ; abdomen 
grey, with the basal segments ochreous. Underside glossy 
greyish black ; costa of fore wings with a white spot at the 
beginning of the exterior line. 

Expanse of wings 32 millim. 

One female, Queensland. 

Subfamily PTEULrDnrjs. 

Genus Ptralis, Linn. 

Pyralts fanehralis^ sp. n. 

Fore wings dingy fuscous grey, with a slight reddish tinge ; 
basal and marginal areas deeper than central; first line at 
one fourth, curved and wavy, white, thicker on costa ; second 
at three fourths, vertical for a short distance from costa and 
inner margin, and forming a shallow sinus between, wavy 
and indistinct except at costa, where it forms a prominent 
white tooth-shaped spot; discal spot blackish ; costa between 
the lines with seven or eight white dots ; fringe concolorous. 
Hind wings like fpre wings, with two wavy vAitish lines at 
one third and two thirds ; basal area and outer half of central 
area darkest; marginal space dusted with purplish grey. 
Head, thorax, and abdomen fuscous; face, palpi, and antennae 
paler. Underbade dull cinereous; the second line on hind 
wings showing pale. 

Expanse of wings 36 milKm. 

One female from the Khasias. 

This species rivals our European in size. It may 

be a dull local form of P. albiguttataj Warr., which occurs in 
India as well as Japan. 

Genus OfiTHOPTaiA, Bag. ^ 

O^ihopygia mhoUveBcmB^ n. 

Wings dull olive, dTOted.with fuscous or, blackish atoms, 
and sometimes tin^d with yellowish or o(^rebus ; first Kne 
generally indistinct, paler edged externally, with an agglome- 
ration of the blackish scales towards the inner margin ; exter 
\ Ti<^ ^e at five itixthS, sinuous, paler, edged internally with 
dark^ seal^.i^ fane k indented inwards oppciU 

^ Jute thecell and on the Subtnedkn^f^^ hind margin preceded 
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by a row of largish black spots ; fringe iron-grey, with a fine 
pale basal line; costa dotted with Wack along the central 
area; a black cell-spot. Hind wings more cinereous, with 
less dark dusting ; a curved pale line at two thirds. Head, 
thorax, and abdomen concolorous. Underside like upper, 
but less green, more cinereous. 

Expanse of wings 18 millim. 

Three males from the Khasia Hills. 

Orihopygia atomosalis^ sp. n. 

Fore wings pale greyish ochreous, almost entirely suffused 
with blackish atoms, slightly mixed with reddish (in the 
specimen which served for type the central area has been 
rubbed and appears paler), basal patch darker, but ill-defined ; 
second line at two thirds, slightly bent outwards opposite the 
cell, then curved inwards, dark grey, separated from the dark 
marginal space by a paler line; discal dot large, black; 
costa distinctly and regularly marked with black and white ; 
fringes dark, with a pme line at base, and their tips towards 
the apex of wing whitish. Hind wings with two wavy dark 
centrm lines enclosing a middle space slightly darker than the 
rest of the wing, which is thickly dusted with dark scales. 
Head, thorax, and abdomen ochreous, dusted with dark atoms. 
Underside the same, but much clearer, the ground-colour 
being paler, less sufii^ed, and the markings darker and more 
defined ; exterior line on hind wing denticulated. 

Expanse of wings 22 millim. 

One male from the Khasias. 

Orihopygia fasdalisj sp. n. 

, Fore wings smooth, olive-green; the lines black, the first 
at one third, vertical and sinuous, the second at two thirds, 
forming a large sinus outwards in middle and reaching inner 
rnargin shortly before anal angle ; it is edged throughout by 
a pale ochreous line; cell-spot large, dark; costa between 
lines blackish, wdth six cfear pafe ochreous spote ; hind mar^n 
with a row of rather large black spots before the fringe, which 
is greyish. Hind win^ with.a central curved black fascia, 
the inner edge of which is even, and the outer wavy; hind 
margin and fringes as in fore wings. Head, thorax, and 
abdomen concolorous with fore wings. Underside cinereous, 
with a greenish tint ; only the exterior line marked plainly 
in black, with a paler edge on both wings. 

Expanse of wings 26 millim. 

One female from the Ehasias. 
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Orthcptfffia suhvirtdescens^ sp. n. 

Wings ochreons, sufinsed with pale olive ; basal area of 
fore wings olive, edged by the paler vertical wavy first line ; 
second line ochreous, broad, forming a strong sinus outward 
in the middle of the wing ; the central area is tinged with 
yellowish and sparsely dusted with blackish scales, and con- 
tains a small dark cell-spot; the costa is dark olive, with 
four white dots j beyond the second line is a dark grey shade, 
not reaching the hind margin ; fringe olive, with some irre- 
gular black dots and spots along the base. Hind wings paler, 
with two dark pale-edged curved lines, forming the edges of 
a central fascia ; fringe and marginal spots as in fore wings. 
Head, thorax, and abdomen concolorous. Underside paler, 
but with the basal two thirds of both wings darker; the white 
costal dots continued to the base. 

Expanse of wings 20 millim. 

One female from the Khasia Hills. 

Genus OoifABiA, Bag. 

Comaria ruptUinealis^ Sp. n. 

Fore wings gre^sh ochreous, varied with fuscous-olive and 
reddish-brown scales, the basal and marginal areas filled up 
with dark reddish brown ; the edge of the basal patch runs 
obliquely inwards from costa as far as the submedian fold, 
then outwards, rounded to inner margin ; it is marked by a 
slightly paler line ; second line at seven eighths, near and 
parallel to hind margin, red-brown, separated from dark 
marginal space by a pale linc y a darker spot on the disco- 
cellular ; the costa indistinctly spotted dark and light reddish ; 
fringes reddish brown. Hind wings doll ochreous whitish, 
with a curved grey line at two thirds and a reddish blotch from 
hind margin along the first median nervule; hind margin 
marked by a wavy blackish line; fringe ochreous grey, with 
a broad fuscous line near base. Head, thorax, and abdomen 
radish grey, the abdomen rather darker gtey. Underside 
dull cinereous reddish. 

. . Expanse of wings 22 millim. 

One female from the Khasias. 

: Genus STEMkATOPHORA, Qiien. 

BUmmatcph>ra semioG^ 

: win^ vinous red, much dusted with blackish scales ; 

Imm dntt oehi^us, first at one thfed, veddcai, forming an angle 
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outwards on the submedian fold, second at two thirds, forming 
an angle outwards on the median nervure (on the left wing there 
is no angle, but a simple sinus) ; some ochreous costal dots 
between the lines ; cell-spot dark, rather large ; fringe dark 
grey, with a darker inner line. Hind wings dull golden 
ochreous, fuscous grey towards base and along hind margin, 
and with a large grey cell-spot ; fringe dark grey, as in fore 
wings. Head, thorax, and abdomen dark reddish grey. 
Underside like upper, but duller. 

Expanse of wings 22 millim. 

Several from the Ehasias. 

Easily distinguished by the dull ochreous hind wings. 


Subfamily EjmoTmomjsrM. 

Endotbichopsis, gen. nov. 

Agreeing in shape and markings of the wings and in neura- 
tion with Endotricka^ as well as in the lengthened patagia, 
which, in fact, reach almost to the end of the abdomen. The 
antennaB, however, resemble those of Zania^ Wlk. {ssiEndo-- 
irt^des^ having an enlarged basal joint prolonged on 

the outside into a tooth ; the antennae themselves are long, 
subdentate, with shoii; fascicles of cilia (in the single specimen 
from which the diagnosis is taken there appear traces of some 
long scales in tufts some little distance before the apex) ; the 
labial palpi are strongly upcurved in front of face, ending in 
sharp pencils of hair which reach well above the forehead ; 
ocelh present, but minute, almost hidden beneath the base of 
the thickened basal joint of antennse. 

Type Endotrichcpsis rhodopieralts, sp. n. 


Endairickopsis rhodopteralis, sp. n* 

^ Fore wings shining rosy, tinged towards the base and costa 
with dull ferruginous ; interior line invisible; exterior line 
only indicated for a short distance below costa, straight, 
whitish, with a darker outer edge ; costa with a regular series 
of semielliptic white spots ; fringes bright ro^ at apex and 
lower two thirds, white between. Hind wings brighter rosy, 
slightly ferruginous, with faint indications of two paler carved 
darker-edged lines; fringe white, with the base unevenly 
rosy brown. Head, thorax, patagia, and abdomen testaceous, 
rosy- tinged. Underside the same, with the markings dearer ; 
the costal markings of fore wings more largely devdoped, 
each with a reddish centre and brown edge ; a small dark cell- 
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spot ; costal region before exterior line rather bright ferru- 
ginous; hind wings with the two lines distinct. 

Expanse of wings 24 millim. 

One male from Japan. 

Endotricha acrohasalis^ Snell. (Tijd. v. Ent. xxxv. 1892, 
p. 156, pi. X. fig. 1), evidently belongs to this genus, and 
may be the same species, but it is not represented as being 
rosy. 


Peeisseretma, gen. nov. 

Fore wings triangular, costa hardly convex ; apex blunt ; 
hind margin oblique ; anal angle well marked. Hind wings 
triangular, with both angles well-marked, and the hind margin 
nearly straight. Antennas of male with long and very fi^ne 
ciliatioDS ; maxillary palpi weak, laxly scaled, upcurved in 
front of face ; labial palpi of abnormal length, twice as long 
as maxillary, curved horizontally in front of face, like the 
mandibles ot a beetle, with long lax hairs on the inner side ; 
tongue well- developed; patagia of male nearly as long as 
abdomen ; hind tibiae with four spurs. Neuration : fore 
wings, cell two fifths of wing ; first median nervule at four 
fifths, second from lower an^e of cell, third and lower radial 
on a common stem ; upper radial from upper angle of cell ; 
last three subcostals on common stem from just before the 
angle, first and second free ; hind wings, medians as in fore 
wings; costal and first subcostal united; second subcostal 
from upper angle of cell; discocellular angulated, the lower 
arm oblique. 

Type Periseeretma endoirichalis. 

I am inclined to believe that the position of the labial palpi, 
as above described, in the single example examined is not the 
natural one. It is more proh^le that in the natural condition 
they are npcuryed in front of face, as in the genus -Enefo- 
trichopm^ to the labial palpi of which genus they bear a 
strong resemblance. 

Perissere^ma endotricTiaUsy sp*. n. 

Fore wings dull vinous, dusted and in part sufiBised with 
darkgrey; batal area indistinctly darker, edged by an oblique 
streak of undi^fed ground-colour from costa near middle to 
inner margin at one fourth ; second line also of clear ground- 
colour from costa .at two thirds to middle of inner margin, 
slightly: elbo^-edi . in^ the middle;, discal spot^ large^ black;, 
apace between the iwp m^ian to sUbmedian 

bccnpied by ab iob%de ^bquadrate-bl^^ bloteb; adi^^ 
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blackisli cloud before hind marrfn ; a row of small black dots 
at base of fringes ; fringes reddish in their inner half, dark 
leaden grey in their outer ; costa between the two lines with 
three or four black spots. Hind wings rather paler; with 
two parallel dark grey lines before the middle and two more 
beyond, followed by a third less distinct ; fringes and hind 
margin as in fore wings. Head, face, patagia, and abdomen 
concolorous with wings. Underside, except the fringes, less 
red ; fore wings with one, hind wings with two dark fascim. 

Expanse of wings 16 millim. 

One male from Masuri. 

Petta, gen. nov. 

Akin to Diphpseustis^ Meyr. Pore wings long and 
narrow ; hind wings twice as broad as fore wings ; both with 
an indentation on the hind margin, below the apex ; agreeing 
also in the palpi and ocelli, but the tongue is absent ; in the 
fore wings the first median appears to be wanting, the other 
two with the lower radial are on a common stalk from the 
lower end of the cell, which is short, as far as can be made 
out without denudation ; the first two and the other three 
subcostals are on a common stem. In the hind wings the 
first median nervule is present, as in Diplopseustis. 

Type Fetta alternata^ sp. n. 

PeUa altemata^ sp. n. 

Fore wings whitish, largely suffiised with dark grey ; first 
line white, edged with dark, oblique from costa, then curved 
inwards parafiel to hind margin ; second line white, near 
hindj;margin and parallel to it except opposite the indentation, 
where it forms a very distinct right angb outwards; above 
the unal angle it runs suddenly b^ewards, becoming obsolete 
for a short distance, and reaches the inner margin just beyond 
the middle as a curved white mark; on the costa between the 
two lines are three broad oblique black blotches, finely edged 
with white, the third being much smaller than the other two j 
both the lines are flanks on either side by a thick grey shade ; 
a fine marginal dark grey shade; fringe dark grey, with a 
daerkmr line near base, which is white. Hind wmgs whiter^ 
with a dark ^ey cloud in middle, and a much curved outer 
white lipe, with dark from before costa to above anal 
angle; thargin and fringes as in fore wings. Thorax and 
abdomen grey ; collar, face, and palpi white, the hairs of the 
secoud joint of the palpi externally black ; antennas ocfareous, 
each segment above with a round black spot. Underside 
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duller, with the inner lines not marked ; discal spot of fore 
wings dark. 

Expanse of wings 10 millim. 

Several from the Khasias, 

Genus Teichophtsetis, Meyr. 

TrichopTiysetis nigridtscalu^ sp, n. 

Fore wings white, the whole of the disk except the basal, 
costal, and marginal area suffused with blackish ; a short 
dark line close to base ; an oblique thick black line, parallel 
to hind mar^n just before middle, obsolete before costa, but 
with its origin there denoted by a short oblique brown streak ; 
an exterior blackish line from costa at two thirds, oblique 
outwards, nearly parallel to costa, then highly curved, and 
becoming parallel to hind margin, its lower course being 
somewhat dentate and geminated ; its subcostal shoulder is 
followed by a small black dot; submarginal line excurved 
below apex and followed by an orange apical space ; fringe 
white. Hind wings less suffused with blackish j with two 
curved black lines at one third and two thirds, the second 
geminated, and a blackish discal spot. Thorax and abdomen 
white, the latter spotted with black. Underside dull whitish. 
Expanse of wings 18 millim. 

Several from the Khasias, 

Genus Cotachena, Moore. 

Cota(diena^ feneatralisy sp, n, 

, Fore wings pale yellow, semitransparent; costa broadly 
brown from base to outer line ; inner line indistinct, visible 
on inner margin near base as a fine brown thread ; cell very 
short; containing a round brown spot close to base and a 
triangular one on the discocellular, the space between them 
being transparent, devoid of scales ; exterior line represented 
by an inwardly oblique brown streak from costa at two thirds 
and a blotch on inner margin in the middle; apex of wing 
dark brown, bounded iniernSly by a darker brown submar- 
^al line, which runs to inner margin before anal angle; 
feingea yellow, preceded in the upper half of the wing by 
sotpe thrown dots in the api<^ blotch. Hind wings with, 
discal spot, central and submargihal lines brownish. The 
space between submarginal line and margin in both wings 
3;nore thickly, scaled and yellowish/ Head, thorax, and base 
pale yellow; face, ioollar, patagia, and hind: 
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segments of abdomen deeper ; palpi externally dark brown. 
Underside like upper, with less distinct markings, but apical 
patch darker. 

Expanse of wings 22 millim. 

One male from Queensland. 

Subfamily Pyraxtstinjb. 

Genus Stllythria, Hubn. 

Syllyihria cruoralisj sp. n. 

Wings dull pui-plish grey, with a yellow sinuous fascia 
just beyond middle, forming a short outward sinus across the 
median nervules, narrowing towards costa and inner margiri ; 
in the hind wings running from middle of costa, where it is 
broad, to the anal angle ; fringes of both wings yellow, those 
of the hind wings tinged with reddish at the anal angle; 
discal spot of fore wings dull leaden red. Head, thorax, and 
abdomen dull red, tinged with yellow ; palpi dark brownish. 
Underside dull yellowish, with the red area of the upperside 
cinereous. 

Expanse of wings 20 millim. 

Several from the Khasias. 

Syllyihria rubritinctalis^ sp. n. 

Fore wings with the pale yellow ground-colour almost 
wholly hidden by a profusion of red scales ; costa and hind 
margin wholly deep red ; a thick curved red line at one third 
and an indistinct exterior one, which does not appear to reach 
the costa, forms a small sinus towards anal angle, runs in 
along the first median nervule, and attains the inner margin 
shortly before the anal angle; fringe pale ^.ellow. Hind 
wings yellowish white, with a faint reddish tinge about the 
disOal spot and in middle of hind margin ; fringe concolorous. 
Head, thorax, and abdomen yellow, suffused -with red ; palpi 
deep brownrred. Underside dull yellowish j the fore wings 
tinged a little with red; the costal region broadly dark 
brownish red. 

Expanse of wings 20 millim* 

One female from the Ehi^ias. 

Genus Ehectothtuxs, Warn 
Rheciotliyris hyahdiscalis^ sp. n. 

Fore wings yellow, but the ground-colour is visible only 
along the costa and hind margin, the r^t of the wing being 
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uniformly suflEused with smoky grey; the lines black and 
thick, first from one fourth of costa to one third of inner 
margin, bent and wavy ; second from three fifths of costa to 
middle of inner margin, very thick, bent outwards just 
beyond cell and approaching first line on inner margin ; at 
the end of cell is a hyaline white spot, broader above than 
below, edged on both sides with blackish ; the median vein is 
tinged with yellowish and the cell is fulvous ; the costa at 
base and beyond second line is likewise tinged with fulvous ; 
the costa between the lines remaining bright yellow like the 
hind margin. Hind wings smoky grey, with an indistinct 
central curved darker line ; hind margin yellow ; fringes of 
both wings yellow. Thorax and abdomen smoky grey; 
collar, vertex, face, and palpi, as well as tip of abdomen, 
yellow. Underside like upper ; underside oi abdomen and 
legs white. 

Expanse of wings 24 millim. 

A few from the Khasias. 

Genus Isocentris, Meyr. 

Isocentris unicolor ^ sp. n. , 

Wings dull brick-red ; the lines very4«e, blackish, first at 
one fourth, blackish on costa only, reddish below; second 
line in the usual place and of the usual form, but hardly 
wavy, darker on costa; submarginal line wavy, blackish. 
Hind wings uniform brictred, with the costa broadly pearly 
white ; central line angulated ; submarginal line as in fore 
wings ; fringes pure white, with the usual slightly wavy deep 
black basal line ; discal lunule of fore wings slender, indistinct. 
Head, thorax, and abdomen dull brick-red ; the patagia 
slashed with brighter red ; legs white and red ; palpi and an- 
tennsB brick-red. Underside shining ochreous grey, the hind 
wings lighter. 

Expanse of wings 26 millim. 

One female from Queensland. 

Distinguished from all the other species of the genus by 
,the uniform pale brick-red colour of both wings ; the exte- 
rior line is fine and continuous throughout, not broken up 
into dotSi 

Leacoercwpeda mrq,fxM 

Forewings deep yellow, flushed with darker ; costa, at base 
. and the lin^ dull orange ; first ^phe fourth, oblique, slightly 
second at ■&iee fourflis, a little, wavy and curv^ 

, m towards angle asiar as fiiist median, ris 
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obsolete along the vein, and from beneath discocellular runs 
straight, inclined slightly inwards, to inner margin; discal 
mark lunular, brownish ; a slight orange cloud obliquely 
below it; a very fine dark marginal line; fringes silveiy 
white, with a broad black basal line. Hind wings the same, 
without inner line and lunular cell-spot. Head, thorax, and 
abdomen concolorous with wings. Underside duller yellow, 
but glossy, with only the outer line brownish. 

Expanse of wings 24 millim. 

One female, Japan. 

Mimocomma, gen. nov. 

Fore wings elongate ; costa straight ; apex blunt ; hind 
margin obliquely curved ; inner margin slightly convex and 
hairy. Hind wings narrow, with rounded hind margin. 
Abdomen of male long, vertex hairy : antennae four fifths of 
wing, filiform; the basal joint swollen, notched inside in 
front, the shaft above the notch again swollen and produced 
angularly ; labial palpi porrect, rostriform ; maxillary ? ; 
tongue present; ocelli distinct; in the single hind leg re- 
maining the tibia has only one middle spur, and that long 
and slender. Neuration : fore wings, first median at three 
fourths ; second, third, and lower radial approximating from 
near end of cell; upper radial from below upper angle; last 
subcostal from upper angle as well as the common stem of 
the second, third, and fourth; first subcostal free. Hind 
wings ; first subcostal anastomosing with costal halfway. 

Type Mimocomma Jvlvimargo^ sp. n. 

Mimocomma fulvimargo^ sp. n. 

Fore wings smoky brown, the costa and hind margin dull 
fulvous and the apex pale fulvous ; lines blackish, indistinct, 
first at one third, oblique outwards, second at two thirds, 
ainuous outwards to first median, then incurved and reaching 
inner margin at two thirds ; cell-spot dark, obscure ; fringe 
fulvous towards apex, smo% towards anal angle. Hind 
win^ and the fringe wholly smoky brown; costa broadly 
whitish. Thorax and abdomen smoky brown ; apex of abdo- 
men ochreous ; collar, h^d, face, and palpi yellowish fulvous. 
Underside glossy, pale cinereous. 

Expanse of wings 26 millim. 

One male from the Ehasias. 

Discothxris, gen. nov. 

Fore wings with costa straight till shortly before apex. 
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which is bluntly subfalcate; hind margin bulged below 
middle, indented below apex, and oblique above anal angle ; 
anal angle well marked. Hind wings with apex falcate; 
anal angle strongly marked, hind margin bulged in centre ; 
the fore wings have an oval scaleless patch at the base of tlie 
cell between the first and second median nervules, and the 
spaces between the second and third and the third and the 
lower radial are also partially semitransparent; the hind 
wings have prominent tufts of hair along vein 2 on the upper- 
side. These peculiarities are to be found in both sexes. 
Palpi porrect, rostriform ; antennae long, two thirds of fore 
wings, filiform, ciliated in male. Neuration normal. 

Type Diecothyris f&TTuginaia^ Moore (^Agroiera) . 
vestigialisj Snell. {Gonocamta7)^ Tr. E. S. 1890, p. 628, 
also belongs here. 


Genus Oavifbons, Zell. 

Cavifrons simpha^ sp. n. 

Wings very pale straw-colour, glossy ; fringes concolorous ; 
head and thorax whitish ; abdomen probably the same, but 
greased. Underside of hind wings like upperside; of fore 
wings suffused with cinereous along the middle, the costa 
remaining straw-colour, and the inner margin pure white. 

Expanse of wings 28 millira. 

One male from Larima County, Colorado. 

Of the same size as, but rather paler than, Gavifrons biun^ 
dulaUsj Zell., from which it is distinguished by the entire 
absence of markings ; the palpi are shorter than in the type 
species. 

Genus Spilodbs, Guen. 

Spilodes fraudulentalis^ sp. n. 

Fore wings pinkish fawn-colour, without markings, except 
a broadish pale pllow fascia parallel to hind ma^in at two 
thirds, not reaching the costa ; fringes dull yellowish. Hind 
wings the same, hut the fascia approaching the margin 
towards and angle and curved and somewhat diffuse. Head, 
thdraxy and abdomen concolorous. Underside like upper; 
the legs pearly yrhite, 

Ea^anse of wings 3? millim. 

Several males twm the Khasias. 

This species mimics . Moore^s fiavofmdata^ biit the ground- 
colour t|ie win^. is hot, so dark and the yellow fascia 
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Monoceocis, gen. nov. 

Distinguished from Sclerocona, Meyr., Mesotympana^'Ws^n,^ 
and allied genera by the male having on the underside of fore 
•wings only a small tuft of curled raised scales beyond the upper 
angle of the cell, which is about half as long as the wings. 
The retinaculum is not at all enlarged, and there is no appa- 
rent distortion of the cell or nerves. 

Type Monocrocis flavofasciata^ Moore {Hapalia). 


Lepidoplaga, gen. nov. 

Fore wings elongate; costa straight till shortly before 
apex, then slightly curved ; apex produced, pointed ; hind 
margin oblique; anal angle obtuse. Hind wings narrow, 
with both angles and the hind margin rounded. Forehead 
slightly produced below, forming a slope ; labial palpi rostri- 
form, porrect, bent, decumbent ; maxillary palpi present ; 
tongue well developed; antennas of male long, filiform. 
Neuration : cell not half as long as wing, with a depression 
beyond it above, which is covered on the underside by a flat 
tuft of glossy scales ; scale-crest below the retinaculum, on 
the submedian fold, strongly developed. 

Type Lepidoplaga Jlavicinctalisj Snell. 


Lepidoplaga fidvidalis, sp. n. 

Fore wings yellowish fulvous, with deeper fulvous 
markings; costa broadly deep fulvous, also the basal area; a 
blotch contiguous to the costal streak over the discocellular, 
and containing the small fovea, which is conspicuously im- 
pressed; exterior line curved outwards to the first median, 
then running in to below the discocellular, and thence running 
straight to inner margin ; a broad curved submarginal fascia. 
Hind wings paler, with the exterior carved line and submar- 

f nal fascia darker fulvous ; fringes concolorous. Head, face, 
orax, and abdomen all deep fulvous; pectus and lowest 
mint of palpi white ; fore legs white, with brown patches. 
Underside of wings and abdomen and the other legs pale 
gilded yellow ; the scale-tufts paler. 

Expanse of wings 24 millim. 

One male from the ESiasias. 

In markings very much resembling Lepidoplc^a uniformisy 
but q^uite different in coloration. 
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Jj&pidoplaga multidentaliSi sp. n. 

Fore wings pale yellowish ; the costa, transverse lines, and 
stigmata fuscous; first line close to base, dentate; second 
from two thirds of costa to near middle of inner margin, 
strongly dentate and incurved above the inner margin ; a 
straight dark fuscous shade from costa before apex to inner 
margin just before anal angle also strongly and regularly 
dentate; fringes concolorous, with a row of minute dark 
brown dots at their base. Hind wings paler, with a short 
central fuscous line and a broad shade, continuing that on fore 
wings, starting below the costa and ending in hind margin 
at one third from anal angle. Abdomen and back of thorax 
pale yellow; outside of palpi and front of thorax fuscous; 
face fuscous yellow, edged with whitish. Underside paler ; 
both crests of scales very glossy. 

Expanse of wings 35 millim. 

One male from the Khasias. 

Lepidoplaga uniformis^ sp. n. 

Fore wings uniform pale yellow, with the subcostal region 
slightly deeper tinged and the costa very narrowly white ; 
lines slightly darker, indistinct, first before one third, oblique, 
second at two thirds, oblique and straight towards anal angle 
for two thirds, then curved in to below discocellular, and 
again at an acute angle outwards to inner margin at two 
thirds ; no discal spot, but the fovea at end of cell clearly indi- 
cated, that towards the base hardly visible; fringe con- 
coloroas. Hind wings rather paler, with the exterior line 
reproduced, beyond which the ground-colour becomes greyer. 
Head, thorax, and abdomen concolorous with wings. Under- 
side very glos^, the fore wings greyish, the hind wings 
paler. 

Expanse of wings 21 millimr 

One male from the Khasias. 

Pachtbotts, gen. nov. 

Fore wings elongate; costa straight ; apex bounded ; hind 
margih curved; anal ar^Ie rounded off. Hind wings narrow, 
\with round hind margin. Antennae simple in both sexes; 
labial palpi shortly porrect, laxly scalea ; maxillary palpi 
insignificant ; tongue and ocelli present ; legs thickened with, 
h'aire- , - ^ 

; A genus of insects of stbuter and fibicker build than 
; vrith linger ! 80 ^ and quite different ^fern of 
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markings; the two stigmata are well expressed and large; 
the exterior line rectangularly produced outwards in the 
middle, followed by a well-developed submarginal line. 

Type P. spissaliSy Guen. [Botys)^ 

Pachyhotys minialis^ sp. n. 

Wings dull vermilion-red, with dull black markings; a 
spot at the base of the fore wings and the whole costa 
blackish ; first line at one third, thick, straight and oblique, 
parallel to hind margin ; second line berore two thirds, at first 
parallel to hind margin, then running abruptly outwards, 
describing a quadi'angular sinus, and ending on inner margin 
at two thirds as a straight oblique line in a line with the 
costal arm; discal mark lunular; space between the lines 
thickly dusted with blackish, except immediately beyond 
discal lunule, which remains of the ground-colour ; submar- 

f inal line curved, rather interrupted; fringe paler, with a 
ark broad basal line. Hind wings paler red, especially 
along costa, with traces of a dark line at two thirds, distinct 
only near inner margin, and of a submarginal one, much 
thinner; fringe reddish, with no black basal line. Head, 
thorax, abdomen, and legs all vermilion-red. Undei^ide 
rather duller ; the fore wings blackish beyond the submar- 
ginal line. 

Expanse of wings 26 millim. 

Three females from Queensland. 

Pachyhotys phmstigmalis^ sp. n. 

Wings deep yellow, suffused over the basal half with 
brownish yellow; costa at base ferruginous; lines deeper 
yellow, first at one fourth, curved outwards, second at three 
fourths, at first straight from costa, then forming a shallow 
sinus of three teetlx, and running in to touch the base of the 
reniform stigma, where it forms a dark brown spot, and 
descends to the inner margin ; traces of a curved and sinuous 
submarginal line ; stigmata dark ferruginous, large, the first 
round, the second 8-shaped, with traces of a metallic centre. 
!Hind wings with an angulated deep yellow central line and 
a broadish submarginal band, both lustrous ; fringes of both 
wings yellow. Head, thorax, and abdomen dark yellow ; 
palpi ferruginous, underside paler yellowish white, with 
the stigmata and lines showing through. 

Expanse of wings 26 millim. 

A few from the Khasia Hills. 

£To be continued.] 

Ann, & Mag, N, Hist Ser. 6. VoL xvi. M 
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JjX.Y *“^D€ 8cript{ons of Five new Species of Ennea from 
South Africa. By James Cosmo Melvill, M.A., F.L.S., 
and John Henry Ponsonby, F.Z.S. 

[Plate XVIIL] 

The following species of Ennea^ in most instances considerably 
smaller than those hitherto described from the South-African 
region, were received by Mr. Wotton from the neighbourhood 
of Grahamstown, and by him placed in our hands for deter- 
mination. 

Ennea cimolia^ sp. n. (PL XVIIL fig. 2.) 

E. testa cylindracea, minuta, recta, tenui, nitida, apud apioem com- 
pressa ; anfiractibus sex, ventrieosis, nitidis, ad suturas pauUum 
impressis, omnino Isevibus; apertura ovata, labro incrassato, 
pelluoido, dentibus vel plicis tribiis instmcto, plica parietali magna, 
intrante, dente labiali oonspiouo, plica marginem subtus colu- 
mellarem semioelata, efiusa. 

!Long. 2'75, lat. 1*25 mm. 

Hai. Grahamstown. 

A very delicate transparent shining little moUusk, with 
whorls perfectly smooth ; mouth ovate ; peristome with three 

I >rocesses, of which the parietal plait is deep-seated, the 
abial tooth conspicuous, the columellar plait being effuse, 
large, and half-concealed. 

Ennea FarquJiari^ sp. n* (PI. XYIIL figs. 3-5.) 

E, testa minuta, rimata, doHoliformi, lenui, nitida ; anfractibus sex, 
ventiicosiB, ad suturas multum impressis, undique longitudinaliter 
pulohre striatis; apertura ovato-triangulari, labro incrassato, 
dentibus vel plicis quatuor instrueto, plica paiietali magna, acina- 
ciformi, acuta, valde prominent, dente labiali bipartite, plica 
columellari minore, simplici. 

Long, 3, lat. 1 mm. 

ifej. Grahamstown. 

Several specimens, two being Jn exceptionally fine and live 
condition, qtdte transparent, with yelloW-rose hue., The 
species being somewhat variable, we give three representations 
of it. It is, tun-shaped, mimitei thm, shining, six-whorled 
.whorls ventricose, beautifolly longitudinally striate, beneath 
friangularly; ovate; outer adom^ with 

f bur ^prooess^ the parietal plait being large, scimitar-shaped,; 
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acute and prominent, the labial tooth bifurcate ; the columellar 
plait, however, is smaller and simple. 

This is a very beautiful form, though so small. 

Ennea laiyrinihea^ sp. n. (PL XVIII. figs. 7, 8.) 

B, testa perminuta, rimata, breviter cylLadracea, tenui, delicate 
pellucente ; anfractibus qainque, nitidis, ventricosulis, apud 
sutnras compressis, undique longitudinaliter fere rectistriatis ; 
apertura ovata; peristomate pellucente, crassiusculo, dente parietali 
permagno, dente labiali apud medium suloato, parte inferiore 
suberecto, basah minimo, plica columellari magna, efiusa, valde 
intrante. 

Long. 1-50, lat. *85 mm. 

Hah. Grahamstown. 

An exceedingly minute but very wonderfully constructed 
^ecies, of which we have seen as yet only two specimens. 
The shell is transparent, extremely delicate, and needing the 
aid of a lens of considerable power to show effectively the 
complicated peristomatal processes. The parietal plait is large 
and prominent, the labial tooth furrowed bipartitely, the lower 
division being effuse, extending far across the aperture, and 
curving upwards. The basal tooth is very small, but the 
columellar plait is conspicuous and deep-seated. In fact the 
mouth is almost closed by these labyrinthine elaborations; 
whence the specific name chosen. This, the smallest of the 
many Ennece known from South Africa, is unquestionably 
the most remarkable. 

Ennea MargareitaSj sp. n. (PL XVIII. fig. 1.) 

B, testa breviter cylindriformi, tenui, lasvi, nitida, ad suturas erenu- 
lata; anfr^tibus sex, longitudinaliter laevissime striatidis; 
apertura trigonali, labro exteriore valde sinuosa, dentibus plicisve 
quatuor Instructo, parietali acuto, conspicuo, labiali basalique 
parvis, plica margiuem infra columeUarem effusa, interna. 

Long. 3*50, lat. mm. 

^ Hab. Grahamstown. 

Allied to E. cimolia^ but abundantly distinct from that 
species. The penultimate and antepenultimate whorls are 
narrower than the corresponding whorls of cimoUa^ the shell 
is larger, and the shape of the mouth different, the exterior 
lip being sinuous and bearing the processes (labial and 
basal) on the bends of such sinuosities. 

Ennea Wottoni^ sp. n. (PL XVIII. fig, 6.) 

E. testa subrimata, obtusa, oylindracea, cqrneo-fusca ; anfractibus 
septem vel octo, ad suturas impressis, ventricosulis, omnibus 

34* 



480 


On a new Characinoid 

iongitndmaliter oblique crassistriatis, duobus apicalibus brevibus, 
cssteris lente acorescentibiis ; apertura rotunda, peristomate ^bo, 
nitente, dentibus plioisve tribus instructo, plica parietali conspioua, 
acinaoifonni, dente labiali promineute, plica columellari interna 
subius marginem columellarem. 

Long. 5, lat. 2 mm. 

Hal. Grahamstown. 

This is the largest species of the minute Ennece described in 
this paper. We have seen four specimens, all precisely alike. 
The shell is of the infans type, and is conspicuous for its 
rounded aperture, the lip bearing a very prominent parietal 
plait ; only one external tooth (the labial), while a deep-seated 
internal plait below the columellar margin is the third and 
only other process observable. 

EXPLANATION OF PLATE XVIII. 

1. Fnnea Margarett<B. 

Fig. 2 . — — dmolia. 

FigB. 3-6. FairqvJian. 

Fig. 6. Wottoni. 

Fige. 7, 8. Idbyrinthea. 


JSSNX.-^Description of a new Gharacinoid Fish of the 
Genus Parodon. By G. A. Boulengbb, F.R.S. 

Pandsn oaliensis. 

Dentiiaon as in P. sttborMtaliSf C. & V., prsemaz- 
illary teetH fringed. Depth of body 8^ to 8^ in total length, 
length of head 4 to dj times. Snout prominent ; diameter of 
eye equal to length of ra.out, 8i to 3| times in length of head, 
interorbital width 3 times. Dorsal 12, originating a little 
nearer end of snout than base of caudal, the last rays abore 
bwe of ventrals, longest rays i length of head. Anal 8, 
• longest rays f length of head. Pectorals a little shorter than 
Imd. Yentrals not reaching vent. Caudal de^ly Wked. 
Scales 39-40 1, 5 between lateral line and base of ventral. 
Silvery, olive-tedwn on the back ; seven or eight dark vertical 
bars on each side. 

I'otal kngth 7$ millim. - 

.Several sp»;iniens from the Cali River, near Cali, Cplon^bia, 
8200 feet, coUec^ by Mr. W. P. H. Rofenb^., ' 
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LXVIL — Desa-ipttons of Two new Snakes of the Genus 
Calamaria. By G . A. Boolengee, F.E.S. 

Galamaria hracJiyura. 

Eostral a little broader than deep, visible from above; 
frontal longer than broad, more than tvrice as broad as the 
supraocular, shorter than the parietals; one prss- and one 
postocular j diameter of the eye equal to its distance from the 
mouth ; five upper labials, third and fourth entering the eye, 
fourth smallest; first lower labial in contact with its fellow 
behind the symphysial ; two pairs of chin-shields in contact 
with each other. Scales in 13 rows. Ventrals 201 ; anal 
entire: subcaudals 9. Dark grey-brown above, with six 
black longitudinal lines, which disapjpear on the anterior half 
of the body; two outer rows of scales black and white; a 
narrow yeuow cross-band on the nape; head black above, 
with a small yellow spot on each prsefirontal and parietal 
shield ; upper lip whiter lower parts white, with a black spot 
at the outer end of each ventral shield ; a black line along 
the middle of the tail. 

Total length 275 millim. ; tail 8. 

A single specimen from Mount Eina Bain, N. Borneo, 
collected by Mr. A. Everett 

Galamaria min^ensis. 

Eostral a Httle broader than deep, visible from above; 
frontal longer than broad, twice as broad as the supraocular, 
shorter than the parietals ; a pras- and a postocular ; diameter 
of the eye equal to its ^stance from the mouth ; five upper 
labials, third and fourth entering the eye; symphysim in 
contact with the anterior chin-snields ; two pairs of chin- 
shields in contact with each other. Scales in 13 rows. 
Tentrals 193; anal entire; subcaudals 15. Brown above, 
with longitudinal series of black dots; a yellow spot on each 
,side of the neck ; a white spot on ewh scale of the outer row; 
upper lip and lower parts yellowish; a black spot at the 
outer end of each ventral ; a black line along the middle of 
theriadl. 

Total length 240 millim. ; tail 13. 

A single specimen from Mindoro, Philippine Islands, 
collected by Mr. A. Everett. 
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LXVIII. — Australian Entomophytes^ or Entomogenous Fangi^ 
and some Account of their InsecUHosts. By Arthue 
Sidney Olliff, Government Entomologist New South 
Wales, Fellow Ent. Soc. London, Life-Member Ent. Soc. 
France 

The Entomophytes, or Entomogenous Fungi, a remarkable 
group of parasitic plants which live upon and at the expense 
of various insects, appear to attain their highest development 
in Australia, Tasmania, and New Zealand. They may be 
said to be more or less familiar objects to the tourist, to whom 
dried but seldom perfect specimens are ojffered for a few pence, 
and for whose benefit wonderful stories are related as to their 
origin. At many of the smaller hostelries bundles of specimens 
may be seen ready for the curiosity- seeker ; and others are 
commonly to be obtained from the guides, both white and 
Maori, in the holiday resorts, especially in the hot-lakes 
district of Rotorua. These travellers’ tales, to some of which 
we have alluded in detail, have a curious interest of their 
own, and are by no means confined to the casual observer. 
They have received currency even at the hands of entomolo- 
gists and botanists, from whom some hesitation might have 
been expected in accepting the wild statements made by 
persons entirely ignorant of the habits and structure of both 
insects and fungi. It is singular that certain obviously erro- 
neous statements regarding the identity of the hosts upon 
which these parasitic fungi thrive {although long since 
corrected W competent observers resident in the countries 
where the Entomophytes occur) should recur again and again 
in books of travel and in the writings of systematic entomo- 
logists* The worse offenders in this respect, as an examinar 
tion of the literature of the subject will show, are the lepidq- 
pterists, especially those who confine themselves, with a mere 
' pretence of an^ examination of structural characters, to 
d^cribing the wing-markings and colouring of such specimens 
,as come, before them, a class from which we, in Australia, 
Unhappily not ^ entirely free.. Strangely enough, when 
, other workers^ holding different views as to the value of the 
so-called species, estaolished by these describers by methods 
which can only be compared to those employed in matching 
piec^ of floor-cloth, find it desirable to combine or to disregard 
these aliegs^ species, it is this yety class of lepidopterists who 

. ♦ pfun^hlet ^ued hr the Pepartmeut of Agriculture, 

KeW Soutn Wales, for whicli we are iuctebted- to the Author. 
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are loudest in their talk of the necessity for careful breeding 
of the insects and the observation of their habits and trans- 
formations, although wholly disregarding these points them- 
selves, Truly where there is most noise there is least hurt, 
and it is not to this class of worker that we look for reliable 
information. 

The first, and to this day (from the entomological point of 
view) the most complete, account of these insexit-fungi was issued 
in 1858 by the late George Kobert Gray, Assistant Keeper of 
the Zoological Department of the British Museum This 
memoir was privately printed, and bears only the writer’s 
initials } but as it has had a tolerably wide circulation, and 
can be obtained from natural-history booksellers without much 
difficulty, it may be regarded, for all practical purposes, as 
having been duly published. It contains a very complete 
account of all the insects known to the author as being hosts 
of Entomophytes, or Entomogenous Fungi, and is the most 
important and original contribution on the subject that has 
yet appeared. The conspicuous and well-known group of 
fungi {Gordycepa) affecting the larvae and pupae of root-eating 
insects (the Australian species of which are the special subject 
of the present paper) are dealt with at considerable length ^ 
and the observations and conclusions regarding them, except 
in one particular to be noticed presently, may be accepted as 
accurate and reliable. 

Thirty-four years later, in 1892, a more popular treatise on 
these pai’asitio fungi was published by Dr. M. C. Cooke f. 
In this handy and inexpensive volume, which is issued under 
the auspices of the Society for Promoting Christian Know- 
ledge, will be found an excellent summary of all that was 
known of the Entomophytes, and it has a special value as 
coming from a recognized authority on the larger fungi. For 
the ludicrous title of the book we believe Dr. Cooke is not 
responsible. Presumably it is an inspiration of some luminary 
in the editorial office of the Society for Promoting Christian 
Knowledge, who, in striving after a popular designation, has 
succeeded in wholly hiding the subject of the book. It is 
almost, needless to say that none of these fungi, or the insects 
upon which they live, have any connexion with worms ; and 

♦ Notices of Insects that are hnown to form the bases of Fungoid 
Parasites,’ by G, R. G. : pp. 22, with 5 plates. 4to, London (privately 
piinted), 18^. 

t * Vegetable "Wasps and Plant-Worms — a popular history of Entomo- 
genous Fungi, or Fungi parasitic upon Insects,’ by M. 0* Cooke : pp. 864, 
with four pktes and woodcuts. London, 1892. Here quoted as Hist. 
Ent. Fungi. 
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that if the term plant- worm ” has any meaning it should be 
applied to those minute eel-like worms, properly called 
Nematodes, which are the cause of numerous plant-diseases. 
In this work, as the author points out, a free use has been 
made of Gray’s observations, and, indeed, as far as the larger 
^ecies, which more particularly interest us, are concerned, 
Dr. Cooke’s remarks are almost entirely based on the work of 
Gray. The whole subject, however, and the questions of the 
origin, habits, and mode of growth of these curious fungi, must 
obviously be investigated by the entomologist as well as the 
botanist before satisfactory conclusions can be arrived at ; and 
it is from the botanist’s point of view mainly that Dr. Cooke’s 
observations have a special value. The classification put 
forward by him is here adopted, and the characters upon which 
the genus Qordycejps has been subdivided (the name given by 
Fries to the species which live as pai*asites on root-eating and 
truly subterranean insects) are taken from his work. 

One of^ the fancy stories in regard to the origin of these 
fungi which has gained wide currency is that the seeds of the 
rata-tree {Metrosidercs robusto) are swallowed by the cater- 
pillar, that they then germinate, kill the caterpillar, and grow 
in the ordinary way. Some, indeed, are So firmly convinced 
that these vegetable cateipillars are the veritable roots of the 
trees, that instances have been known where they have been 
deliberately planted in the confident belief that a row of rata- 
ti*ees wbuid result. Another singular and equally erroneous 
belief is that the sweet-potato {Convolvulus hatatus) may be 
grown iu a similar way, a superstition which has probably 
arisen from the fact that the caterpillars of the large convol- 
vulus hawk-moth ^ {Protoporce or Sphinx ocmvolvulij Linn.) 
have, by many ill-informed writers, been supposed to be the 
hosts of these fungi. This supposition, as far as I have been 
able to ascertain, has not a particle of evidence to support it, 
although it has gained considei-able credence, particularly 
from observers in the early part of the century. 

^ According to Pereira * a Chinese species ( Gordyoops 
^>,,Berk.) is used for medicinal purposes. He states that it 
is us^d only in the Emperor’s palace, as a strengthening 
wriovating^ substance, and is supposed to , possess proper- 
ties similar to those ascribed to ginseng f. It is recomtuended 
in cases where the powers or. the system have been reduced 
,;by over-exertion or. sickness. A duck is stuffed with five - 
drachms of tlie fiingus, and the bird roasted ^ by a slow; fire. , 

' , Quoted by * Notices of Injects, ,p. IS- V 

T Aapther Chineae naedidae. 
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The virtue of the fungus is supposed to pass into the flesh of 
the bird, which is to be eaten twice daily for ei^ht or ten 
days.” Unless it is to be supposed that the virtue is confined 
to those found in Chinese soil, here is a hint for the numerous 
Mongols in our midst. 

Having referred to the old error that the hosts of the 
various species of Oordyceps are the caterpillars of hawk-moths 
of the family Sphingidas, we have to notice another and 
more widely spread delusion with regard to the identity of 
their hosts which is eq^ually erroneous. This is that the 
hosts are the larvae of the large lignivorous Lepidoptera of 
the family Hepialidae, known as Charagia or (Enetus', and 
the larvae of certain species of Cossidae [Endosoyla^ Zeuzera^ 
&c.), which are also wood-eaters. The larvae of these insects, 
like those of the gigantic ghost-moth or bent-wing moth 
{Zehtypia Stacyi^ Sc.) , are lignivorous, living within the 
stems and branches of the various native trees and shrubs ; 
and it is obvious that it would be impossible for large and 
highly developed fun^i, such as Cordyceps^ which are some- 
times of large dimensions and which are frequently found 
growing at right angles to the axis of the body of their host, 
to grow within the narrow limits of the burrows made by 
these larvae within their food-plants. With whom the mistake 
of associating the hosts with Charagia originated I have not 
been able to ascertain 5 but the error is an old one, as it occurs 
in the late Dr. George Bennett’s ^ Gatherings of a Naturalist 
in Australasia ’ * and in Gray’s ‘ Notices,’ &c., where the male 
of Charagia viresotm, Walk.f (said by him to be the perfect 
stage of the host of the New Zealand fungus Cordyceps 
larvarum^ Westw.), is figured; and the eiTor recurs, although 
long since corrected, in the writings of Butler, Buchanan 
White, Steele, and TisdalL As long ago as 1864 the late 
Mr. A. W. Scotty, corrected the error into which Dr. Bennett 
had fallen, and indicated the true hosts of the Cordyceps; 
but his observations appear to have been overlooked by sub- 
, sequent writes. In treating of the genus Pielus Mr. Scott 
says':~^^ We are induced, as being applicable to the matter 
now in hsmd, to offer a few observations respecting those 
Australasian Lepidopterous caterpillars afflicted by Sphceria 
(Cordyc^s) which have come under our notice, conceiving 
that this subject has hitherto been treated more in a botanical 
light than the one interesting to the entomologist ; and to do 
so more effectually it is necessary to exhibit clear outlines of 

* P. 288 ,(1860). 

t Charagia pd)rovindens, Walk., is the female of this moth. 

% * Aiistralian Lepidoptera and their Transformations/ pp. 5 and 12. 
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some of the larvm with which we are acquainted. By com- 
paring these with the one similarly affected which we obtained 
here, and also with the delineation on the plate of the Jiving 
larvaj, together with the appended observations of several 
writers, a fair conclusion can be arrived at respecting the 
genus of moth, which, in its two preparatory stages, is liable 
to the fatal attacks of this fungus. In order, therefore, to 
cany out the necessary comparison, we copy a lignified larva 
found at Barrabool Hills, Victoria, and the well-known New- 
Zealand species. To these we have added sketches of one 
obtained near Sydney by Mr. Shepherd, and another by our- 
selves at the Hunter River.” Our author then proceeds to 
summarize the observations of Mr. W. H. Hawkes on Gordy^ 
ceps Hawkesii found at Launceston, Tasmania; and the 
observations of Mr. John Allen and the Rev. R. Taylor on 
Cordyceps Taylori from Yass, New South Wales. In each 
case he concludes that the host is the catei-pillar of a species 
of PieluSj and, after noting that in the case of the New Zealand 
form Cordyceps larvarum^ the host has been incorrectly iden- 
tified with the larvm of Gharagia by Hooker, Dieflfenbach, 
Doubleday, and Taylor, he adds : — We think it pobable 
that the stems and trunks of the Metrosideros furnish sus- 
tenance for the larvsB of the Gharagia virescens ; but these 
live and undergo then metamorphoses within the wood, effec- 
tually protected against injury from this particular fungus ; 
and it IS equally probable that the ewternal portions of the 
finer roots of the same or neighbouring plants afford nutri- 
ment to the larvsa of such genera as pass their lives wholly 
in the earth, a state of existence whicn would render them 
exposed to tne attacks of the Sphcsria {Oordyceps)J^ 

In my opinion we have in these remarks the truth of the 
matter, and I am inclined to go even further, and to assert 
that all the larger fungi of the genus Cordyceps live upon and 
at the expense of subterranean larv® and pupas. In support 
;of this assertion I would point to the fact that all the bcdky 
species of which the hosts are definitely known have been 
found on root-feeding insects. As instances I need only cite 
the Dynastidse, Mdolonthidse, Elateridaa, and Lucanidm 
amongst the beetles, Cicada amongst the Homoptera, and 
Piehs md trioima amongst the moths. In all these cases 
the hosts are subterranean, and it follows that it is idle to 
speak of any connection between these parasitic fungi and the 
larvae of wood**boring or foliage-eating and free-living insects. 
.The best-knoW and the most abundant species are found on 
the early stages-r-larvseand pupse — ciLepimd^mia^ Lepidiota^ 



Entomophytes^ or Entomogmous Fungu 487 

Rhyssonotus. Cicada^ Pielus^ and Trictena^ all of which live 
underground at the roots of plants. 

For an account of the general structure and development of 
the entomogenous fungi we cannot do better than turn to the 
writings of Dr. Cooke. This writer * says, there are four 
groups under which the fungi parasitic upon insects would 
primarily arrange themselves, and these, in the order of their 
importance, would be : first, the ascigerous or Cordyceps 
group, which have mostly a fleshy stroma, a club-like shape, 
and sporidia contained in asci, including also those imperfect 
forms or conidial states which belong or are allied to iBaria. 

. . . The first group consists of . . . entomogenous species, to 
which at first the generic name of Qlavaria was applied, until 
their structure and fructification were ascertained, but which 
were afterwards transferred to the large genus Sphceria^ on 
account of their possessing the cells called perithecia, in which 
the sporidia were developed, enclosed, in long delicate sacs or 
asci. When a division of Sphceria took place subsequently a 
new genus, termed Gordyceps^ was characterized, to which 
the entomogenous species, with some few others, were 
assigned, on account of their fleshy vertical stroma and peri- 
thecia, with long filiform sporidia. . 

The general and typical form in Cordyceps is a somewhat 
club-shaped erect body, sometimes only a few millimetres and 
sometimes several inches in height, with a naked, sterile, solid 
stem, attached by threads of mycelium, and a thicker head, 
globose, oval, or elongated, which is covered on all sides with 
nearly globose perithecia, immersed in the substance, and only 
visible externally by their dot-like mouths or orifices. In a 
few instances the perithecia are only partially immersed or 
nearly free, but such instances are rare. At first the perithecia 
contain only a minute drop of grumous gelatin, but finally 
this is diflFerentiated into yeiy long cylindn^lasci, with a thin 
membrane, each containing eight long thread-like sporidia, 
which are commonly nucleate, then septate, breaking up finally 
mto separate joints, each of which is a reproductive unit. 

The vegetative portion, or mycelium, at the base pervades 
the body of the host-insect, commencing in many instances 
during fife, and at length absorbing the whole interior, con- 
verting' it into a fungoid mass. The external stroma, consti- 
tuting the fungus propei-, notwithstanding all that has been 
written to the contrary, is not developed until the whole inte- 
rior is absorbed, and consequently the insect is dead.^^ 


Hist. Ent. Fungi, p. 1. 
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This quotation will serve to answer the question often 
asked in this country as to the truth of the statement that 
these large parasitic species of Govdyceps are found on living 
caterpillars. It may safely be asserted that they are not; 
after the germination of the spores, which, I believe, usually 
occurs in the stomach and intestines, the host-insect quickly 
dies, and life is certainly extinct long before the stem and 
other external parts of the fungus are developed. 

[This is followed by a synopsis of the species, with descrip- 
tions of several new ones, accompanied with four Plates, to 
which we must refer the reader, — -W . F.] 
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Catalogue of the Marine Mollmlcs of Japan. By Hjbnet A. Pilsbry. 
8vo. Prederiek Steams, Detroit ; Kegan Paul, Trench, Triibner, 
& Co., London, 1895. 

Probably more attention has been bestowed npon the marine 
MoRusoan fauna of Japan than npon that of any country, with tie 
exception of Europe, N. America, and some of the British colonies. 
Within the, last thirty-four years two more or leas complete cata- 
logue of the known foms were issued by the late Dr. W. Dunker, 
three very valuable and beautifully illustrated quarto volumes were 
published by the late Dr. C, E. lischke, and an enormous number 
of genera and species were described by Mr. A. Adams from material 
wbidh he himself collected. In addition, very niiunerous and 
important pap^s have appeared in various journals, and very many 
species have been described in monographic works and in the reports 
of the * Samarang/ ‘ Challenger,’ and other voyages. 

The volume before us is the latest contribution to our knowledge 
bi this fauna. It resulted ‘‘from the research incidental to the 
identifioation of the Moliusca procured by Mr. Prederiek Steams 
' (the publisher) during two visits to Japan.” 

’ It obnsists of a few prefatory remarks hy the author, a short 
int^uction by Mr, Stearns, a list of the principal works quoted, 
and 196 ’gsgm of text, containing the list of species, with references 
and fle^riptions.of about thirty new ones, iHustrated by eleven 
exceUent plato. 

; The whole of the text is not, however, devoted to the marine 
mojltisks, as might he inferred from the title of the work. Only 
; 154 psgea have reference io that part; of the Japanese fauna, the 
rtemaihder containing tWo appen^ces, respectivdy on the “ Land 
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and Freshwater Mollusks collected in Japan by Frederick Steams,” 
and on the “ MoUusoa in the Collection of Frederick Stearns from 
the Middle Loo-Choo Islands ; ” also a generic index and an expla- 
nation of the plates, 

A Catalogue of this description is of enormous value to the student 
if it possesses the one aU-important feature — completeness. Lacking 
this, its utility is in a great measure diminished. It is satisfactory 
to find that in the present Catalogue this condition has been in a great 
measure realized. To ensure no omissions, however, would be all 
but impossible, and entail enormous labour and resear^. One cata- 
logue we have examined contains more than twenty species, quoted 
from Japan, which are unrecorded by Mr. Pilsbry ; but as this was 
issued as recently as January 1894, it may have escaped the author’s 
attention. It is possible that a few other oversights could be pointed 
out ; but, considering the extent of the task, the author is to be 
congratulated on the success achieved. “ The current generic 
nomenclature has been revised in certain eases ; but Professor 
Pilsbry appears to object to emended names, as Rmoia is still left 
Bissoa^ Scutum remains Scutus^ and Sohmya is preferred to Solmo- 
mya. On p. 28 Nejptunea has crept in in place of Ghrysodomus^ two 
species of Macoma have gone astray on p. 124, and certain untenable 
generic names, such as Volvula, A^ergillum, Macrodon^ and Leda^ 
are still retained. 

The Catalogue is the most complete as yet published ; it is issued 
in a convenient octavo form, very clearly printed, and the eleven 
plates, two of which are reproductions from the Proc. Acad. Nat. 
Soi. Philadelphia, 1891, are excellent. The artist is fortunate in 
possessing a ‘‘ conchological eye,” and seems to have caught the 
individudity of the numerous forms depicted. 

To the student of Japanese Mollusca this useful work wiU, be 
found indispensable. 


MISCELLANEOm 

- On ra^id Ohangc of Colour in Gasterosteus. By James Dalus, 
F.L.S., Ctotor of the Albert Memorial Museum, Exeter. 

SoHB ago I made the following memorandum of observations 
upon a stickWb^bck, which has until now been mislaid. 

On the ^8th January I obtained a solitary specimen of a stickle- 
back (Oasterosteuo acukatus), which was placed in an aquarium at 
some ^stance from the window, and where consequently the light 
was at no time brilliant, and was generally duU. When first cap- 
tured the was of a bright dark-greenish colour on the dorsal 
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and silvery white on the ventral surface. Towards the end of 
March it had lost its dark colour and was of a palish olive-yellow, 
but the red colour, which seems to be connected with the phenomena 
of reproduction, and which is frequently very vivid in full-grown 
males about the region of the head and ^s, was slightly devdoped. 
On the 30th March my fish made a curious small excavation in the 
sandy bottom of the aquarium, and for the next two days I observed 
that it went frequently to this nest, apparently for the purpose of 
sexual deposition. On the 1st April I obtained a further supply of 
sticklebacks, which were placed in the aquarium on the evening of 
the same day. These were dark in colour, and presented a marked 
contrast to the pale yellow of the original tenant. It is needless 
to say that violent warfare ensued upon the introduction of the 
strangers. The nest was destroyed almost immediately, and its 
erstwhile proprietor devoted itself to making savage attacks upon 
the newcomers. On examining the pale-coloured individual about 
half an hour later it appeared to me, and to a friend who had 
throughout followed my observations, that it had assumed a some- 
what darker hue, while in two hours it could not be distinguished 
from the darkest of the later introductions. We had, however, no 
difficulty in still recognizing the original specimen by certain habits 
it had acquired during its solitary confinement, and notably by the 
fact that it would attack the end of the finger or a pencil placed in 
the water, whereas the new arrivals immediately retreated. 

This rapid and complete change of colour struck me as very 
remarkable, the more so as it seems quite impossible to account for 
it, ISTo change was made in the quality of the water, nor was there 
any change in the quality or quantity of Kght, even for the shortest 
rime, so riiat the alteration observed seems to be attributable solely 
to inexplicable sympathetic influence. I am not aware that sneh a 
diange has heretofore been observed in any animal^and I thought it 
might he ' worth recording in your pages. 


.On SeoBual Dimorphism in ihe Nantihis. By A. YATssikmSi 

Our knowledge of the external sexual dififerences of Cephalopoda 
IB in many respects still deficient, 

Ao Ihcd the privilege, in 1887, of examining some specimens of 
NwvMus vtaoTomphalm^ Sow., and this year of studying a certain 
number , of N. pompilim^ I/., I have thought that it would be inter- 
esting to point out the external sexual dimorphism riiat is found to 
exist in these mollusks^ 

On exa^^ a certain number of JSfautUus shells, taking care to 
place them yiik their mouths facing us and the outer lips of the 
larfterluppermosfc, we find that the shape of the mouth of the shell 
is somerwhid; variable- The <wifice is sometimes, ovoido^ebniced. 
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sometimes elliptical, no matter wHch of the two species we are 
examining* 

If we then notice, as I have been able to do, what is the sex of 
the animal, we observe that all the individuals having the mouths 
of their shells broad and more or less rounded are msdes, and that 
those occupying the shells with ovoido-conioal, that is to say laterally 
compressed, onfices are females. 

It is true that between these two forms of orifice a few interme- 
diate ones occur, but they generally approach the rounded shape 
and belong to young male inividuals, or, at least, to those in which 
the copulatory organ is not very greatly developed. These differ- 
ences in the shape of the orifice are due to the larger or smaller size 
of the spadix, which, situated on the right side of the buccal bulb, 
eventually equals the latter in bulk and requires a somewhat con- 
siderable space to contain it, while it even thrusts the bulb a little 
to the left. The presence of these two organs, placed side by side, 
thus gives to this portion of the body a breadth almost as great as 
that of the region situate on the level of the eyes. 

In the fem^e nothing of the kind takes place ; the tips of all the 
tentacles can converge towards the same point without any diffi- 
culty, and this gives to the whole an elongate conical shape. 

The last whorl of the Nautilus shell is consequently found to be 
more swollen in the males, while in the females it is more elliptical 
and has a slight tendency to be carinate ; we may farther add that 
the rim of the shell is a little more xmdulating in the females than 
in the males. 

The appearance of the hood likewise varies according tx> the sex ; it 
is necessary, however, to make allowance for the effects produced upon 
the t^sues by the preservative fluids, and especially by the state of 
extension in which the animal was at the moment of being plunged 
into these fluids. If the animal was strongly retracted when it was 
placed in alcohol, its hood, instead of having a regular shape, is 
more or less twisted upon itself, in which case it is a matter of some 
difficulty to detect the sexual differences that may be exhibited by 
this portion of the body. 

In the male the hood is broader, and, as Yan der Hoeven very 
justly remarks, its breadth exceeds that of the female hood of equ^ 
length by nearly two centimetres ; it follows from this condition 
that the lateral margins of the hood almost entirely conceal the eyes 
and the tentacles in the males, while in the opposite sex, since the 
hood is less extended transversely, the eyes, as well as the first pair, 
or sometimes the first two pairs, of tentades, are quite uncovered. 
It may also he mentioned that in the females the margins of the 
hood are more sinnons and more incurvate at the level of the eyes. 

As regards the mantle, which in the male, according to Yan der 
Hoeven, is shorter and leaves the eyes almost nnoovered, while 
according to the same author it extends higher up in the female,, 
this organ did nob exhibit these differences in the individuals that I 
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examined. If in some of these the mantle enveloped the pedal 
region to a smaller extent, this seemed to me to be entirely due to 
the bad condition of the visceral mass, which, pressing upon the 
bottom of the sac, caused the -whole to recede from the pallial 
investment. 

In the present note I pass over the sexual characters based upon 
the number, structure, and position of the tentacles, sincQ it is my 
intention to deal with them shortly, and also because I would now 
insist only upon the characters that can be determined almost 
without the necessity of extracting the specimen from its shell. 

These variations in the shape of the last whorl of the shell in 
Nautikis macrtompkaXm and N, pompUius naturally lead us to inquire 
whether these indications could not be utilized in palseontology. 

In the course of his investigations upon ammonites d’Orbigny put 
forward the theory, in 1841, that the variations in the size of the 
shell in these cephalopoda, observed in the same species and among 
individuals of the same diameter, might be due to sexual differ- 
ences; in his opinion the more swollen shells should belong to 
females. 

This idea has been adopted by several naturalists, among whom I 
would mention especially P. Reynas. M. Douville likewise appears 
to entertain the same opinion. 

M. Mnnier-Chalmas, the learned professor of the Sorbonne, while 
admitting the sexual dimorphism of the ammonites, which he regards 
as dihranchiate cephalopods allied to Spirula, does not entirely 
adopt d’Orbignyfe point of view. To the differences in size he adds 
the presence in the males of jugal apophyses, which he considers to 
be wanting in the females. In an important note on “ the possi- 
bility of admitting a sexual dimorphism in the ammonites,’’ pub- 
lish^ in December 1892 in the * Comptes rendus des stances de la 
Sooi4t4 g^logique de France,’ he shows that groups of ammonites 
may he confiddered as the males of other groups which would he the 
feinales (thus Oecoti^auHes would be the male of Oppelia^ JNorman^ 
the male of Cadomites^ &c.). 

Without following this geologist into the study of the variations 
which he points out in a l^e number of types of Ammonitidse, I 
would remark that, according to my observations upon ten specimens 
of Nautilus preserved in spirit, and also according to those 
upon , ft very large number of shells belonging to the two most widely 
f^tribute^ species, Nautilus pompiUus and N, masrmpMluBi the 
differmrees that, are found to exist in the dimensions of the shell,, 
although quite appreciable, are never very considerable, and that, as 
I hayie already stated, it is the shell of the male ^at, yritlLsn equal- 
diameter, exhibits the larger size, contrary to t^ which, according 
, to the geplo^sts, is observed in the ammonite. 

It would be of some interest to pursue investigaiions of this kind 
, in the group of fossil USTjiutlUdm, in order to see whe&er in the shells 
of these ce^balppods ^e?e do not exist yarifttions iti ^e sufficiently 
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constant in the same species to admit of a comparison -with those 
which I have just described in the shells of the living Nautilus . — 
Comptes BendiiSy t. cxx. no. 25 (June 24, 1895), pp, 1431-1434. 


On the Structure of the Ectoderm and Nervous System in Parasitic 
Pkttyhelminthes {Trematodes and Cestodes). By Lfiow Jammbs. 

The results of my investigations upon the organization and deve- 
lopment of Nemathelminthes, whici I have recently published, 
contain a detailed study of the ectoderm in these animals. The 
layer in question is constituted at its first appearance by a con- 
tinuous epithelium, the superficial growth of which slackens at an 
early period. Stretchings result from this fact, and consequently a 
more and' more complete dissociation of the entire layer. The cells 
preserve their epithelial character or become transformed into nerve- 
elements, fibrils, and granulations. The nerve-elements are differen- 
tiated on the spot. The fibrils result from the elongation, accom- 
panied by a special transformation of the epithelial elements ; they 
occupy the spaces left by the non-multiplication or cessation of 
grow& of the cells of the primitive epithelium. The granules are 
due to the breaking-up of the fibrils. These different elements 
appear in varying proportions, according as one examines the 
successive stages of the same individual or of different individuals ; 
they form a single and unique tissue, in which the nerve-elements 
remain scattered ; the latter constitute, by their accumulation at 
various points of the body, the nervous regions of authors. 

These investigations, extended to the Platyhelminthes, have 
enabled me to determine that the ectoderm of the latter exhibits in 
its structure numerous points of resemblance to its homologue in 
the Nemathelminthes. We find in both cases epithelial cells, nerve- 
cells, fibrils, and granulations. Certain authors have described a 
layer applied to the cuticle ; on account of its appearance they have 
caited it granular ; but by the greater number of them it has been 
assigned to the mesoderm. This layer really corresponds to the 
ectoderm, transformed hy processes similar to those which I have 
described in the case of the Ifemathelmlnthes. 

My investigations have been made upon a Trematode, Distoma 
Tiepdtieum^ and upon two Cestodes, TemiasoliumsxidL Tcenia inermis. 
The continuous descriptions of the nervous system of these animals 
are not such as to enable us to understand its relations to the rest 
of the ^toderm. Authors have constantly sought to isblate it and 
to give it definite and predse contours. The regularly increasing 
complications which they have described in its structure, in propor- 
tion as frash nervous points were recognized, have led us to imagine 
the existence of a complex framework capable of uniting all the 
nervous elements distributed in the bodies of these animals. In 

Am» <fe Mag. Nk Hist. Ser. 6. VoL xvi. 35 
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reality the nervous system has no definite outlines; the regular 
arrangements, consisting of sharply defined rings and of divergent 
cords, 'which have been attributed to it, cannot be considered as an 
expression of facts. The apparatus is diffuse and united with the 
rest of the ectoderm. 

In Distmna hqtaticum the nervous elements present in the various 
parts of the body appear especially numerous in the cephalic region 
and at the levd of the genital sinus. Around the pharynx in 
particular we see them surrounding the passage and filling the 
rounded groove bounded by the external face of this organ and the 
inner surface of the cuticle enveloping the body. The special 
reagents show that this mass of nerve-elements, instead of having 
de&iite outlines, merges at its margins into the granular layer. 
The nerves of authors are nothing else than thickenings of this same 
tissue. It follows that Bistoma h&patimm possesses, in place of a 
nervous system consisting of a principal centre (cerebral ganglia) 
and dependent parts, a fibro-cellular ectoderm in which nerve- 
elements exist at places, while these elements are especially developed 
in the regions in communication with the exterior, ^. e, mouth and 
genital sinus. 

The same state of things exists in the Cestodes which I have 
studied. Only the changes undergone by the ectodermal layer are 
perhaps easier to grasp because they appear at different stages in 
the same individual and according to the age of the segments. 

The history of the granular layer of the Platyhelminthes is the 
same in its general features as that of the ectoderm in the Nemat- 
helminthes. Authors have sought at the outset to isolate the 
nervous system by distinguishing in it centres and dependent parts ; 
this course tended to make of the apparatus of communication an 
autonomous whole, which it was necessary to delimit. The study 
of its relations to tiie ectoderm, which I hope to he able to complete, 
shows, on the contrary, its entire continuity with the latter, and 
eyen thereby obliterates the contours which determined it. 

This structure of the ectoderm, common to Platyhelminthes and 
ISFemathelminthes, is to be connected with the presence in all these 
animals of a thick and resistant cuticle ; I have already insisted upon 
this point in my paper on the Nematbelminthes ; I believe that I am 
confronted '^th a histological structure, connected with the existence 
of an impermeable envelope, which almost suppresses or, in all cases, 
grealiy, modifies the relations of the ectoderm to the external 
medium *. — Vomptes Mendm. t. exxi. no. 5 (July 29, 1896). 
pp. 2^270.. 

♦ Tins pap® was prepared at the Natural History Laboratory of the 
: Factd^ of Sciences of Toulouse. 
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Abba, new species of, 10, 

Acidalia, new species of, 331, 

Acodon, new species of, 369. 

Acrasa, new species of, 271 ; note on 
A. cynthius, Drury, 271. 

Actinopus, new species of, 195. 

Agama, new species of, 167, 

Alcock, A., on a new species of vivi- 
parous fish, 144. 

Alcyonicola, characters of the new 
genus, 367. 

Aliolobophora foetida, on the hreed- 
ing-haoits of, 202. 

Amalitsky, Prof. W., on a compa- 
rison of the Permian freshwater 
Lamellibranchiata &om Russia 
with those from the Karoo forma- 
tion of Africa, 198. 

Amastus, new species of, 37, 

Amauris, new species of, 122. 

Anibia, new species 299, 344. 

Ammodiscus, new species of, 319. 

Ammodytes tobianus, on the life- 
history and growth-rate of, 282. 

Amphipoda, notes on, 206. 

Andrews, C, W., on the sti’ucture of 
the skull in Peloneustes philarchus, 
242 } on the pectoral and pelvic 
girdles of Mmssnosaurus plicatus, 
429. 

Andrews, E, A., on the breeding- 
habits of the crayfrsh, 201 ; on the 
breeding-habits of the earthworms, 
202 . 

Anemesia, characters of the new 
genus, 194. 

Annelids commensal on Astraeopo- 
ranS, on some, 280. 

Antlrrona, new species^ of, 388, 

Apaiauactus, new species 172. 

Apicia, new ^cies oi^ 330. 

A^sia, on tne status of the name, 

Apogonia, new species 396, 

Arachnida, new, 7 A 139, 187. 

Araneidae of New South Wales^ on 
some new, 362. 

Axohilnstea, new spemes of, 20. 

Axthrosphsera, characters of the new 
genus, 410. 

Ascomyzontidse, on the Gopepod 
family, 173. 


Aserica, chaiacters of the new genus, 
394. 

Astacus fiuviatiiis, on the develop- 
ment of the body in, 127. 

Astrmopora, on the Madreporarian 
genus, 273 j relation of to Turbi- 
naria, 279. 

Athemus, characters of tho new 
genus, 110. 

Atnous, new species of, 407. 

Attalus, new species of, 117. 

Aidacophora, new^cies of, 300. 

Austen, E. E., on Outiterebra, 147. 

Aysh^ new species of, 140. 

Bathybembix, new species of, 7. 

Batomys, characters of the new 
genus, 162. 

Batrachia, new, 169. 

Beddard, P. E., on Perichaetae from 
the Eastern Archipelago, 69. 

Benham, Dr, W. B., on some Jayan 
Perichastidae, 40. 

Bernard, H, M., on the systematic 
position of the Trilobites, 199 j on 
the Medreporarian genus Ast^o- 
pora, 278. 

Binghaun, Lieut-Ool. 0. T., on 
Hymenopterous insects from the 
Philippines, 438. 

Biurus, new species of, 114. 

Bocchoris, new species of, 802, 

Books, new;— I^bry’s Manual of 
Conchology; vol. ix., 123; X K. 
and A. B. Comstock’s Manual for 
the Study of Insects, 266; Pilsbry’s 
Catalogue of the Marine MoIIu^ 
of Japan, 488. 

Bostra, new species 300. 

Botryllus Gouldii, the bud-develop- 
ment of, 221. 

Boulenger^ G. A., on ^lales and 
batra^iansfrom New GTuinea, 28 ; 
on rwtiles from the Niger, 82 ; on 
reptiles andbatracMans from Soma- 
liland, 166; on new hatrachians 
from J^rneo, 169 ; on two new E. 
African snakes, 171; on cranial 
characters distinguishing lizards 
from snake^ 366 ; on new Reptiles 
from New Guinea, 408 ; on a new 
species of Parodon, 480 j on two 
new species of Calamaria, 481. 
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Bradypontins, characters of the new 
genus, 182. 

Bi^ozoa, revision of the Jurassic, 447. 
Butler, Dr. A. G., on a new species 
of Amauris, 122 ; on Acreea cjrn- 
thius, Drury, 271 ; on new species 
of Ptoema, 416. 

Cselius, characters of the new genus, 
381. 

Csenolestes, definition of the new 
generic name, 867. 

Odamaiia, new species of, 481. 
Calliostoma, new species of, 8. 
Oallirhipis, new species of, 169. 
Camhaxus affinis, on the breeding- 
habits of, 201. 

Cambridge, F, 0. P., on stridulating- 
organa in the genua Scytodes, 371. 
Cambridgea antipcdiana, on a new 
sound-producing organ in, 230. 
Capulus, new species of, 264. 
Carpomys, characters of the new 
genus, 161. 

Oastanotherium, characters of the' 
new genus, 413. 

Cataclysta, new species of, 804, 348. 
Cavifipons, new species of, 474. 

Oelsua, characters of the new genus, 
118, 

Cexatogomphus, new species of, 849. 
Oeratopyga, characters of supposed 
new genus, 860, 

Cercexis, new species of, 448. 
Chaetognaths, on two new, 288. 
Chalcidoptera, new ^edes of, 803. 
Cbapman, F., on Khsetic Forami- 
r nifera from Wedmore, 200, 306. 

. Chloroclystis, new species of, 294. 
Chrotomys, characters of the new 
genus, 161. 

^ Chrysojcraspeda, new species of, 294. 

: Clausomyzon, characters of the new 
genus, 177. 

‘Cleobis, new spedes of, 96. 
bocddse, on some, iVom Antigua, 60 ; 

' on some'genera and spedes of, 129, 
Gbcherell, T. D. A., on some Cocddae 
from Antigua, 60 ; on new species 
* of Halicius, 68, 

Goelioxys, new species of, 489. 
Coleoptera, new, 36, 98, 167, 874. 
Gdumbella, new spedes of, 6. 
Cpmaria, hew species of, 466. 
;:Cpn»ntj,F. 8^, on t^ocuew Ohseto- 
" 'gnatha,, 288 . , . 

llfopepodU^ m new and laxeBdiasb, 


Cordyceps, notes on the goiuis, 484. 
Coremia, new species of, 297. 
Cotachena, new species of, 470. 
Cramhus, new species of, 349. 
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zoic bivalvcd, 452. 
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intrepidus, on the name of, 270. 

Gallopontius, characters of the new 
genus, 184. 

Gasterosteus, on rapid change of 
colour in, 489. 

Geological Society, proceedings of 
the, 198, 270. 

Geometiidae, new Indian, 293 ; new 
West Indian, 329. 
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guishing, from snakes, 366. 

Lomanoticola, characters of the new 
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genus, 473. 

Milchin, E. A., on the origin of the 
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genus, 171. 

Olliff, A. S., on Australian Ento- 
mophytes, 482. 

Omineus, characters of the new 
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Pristurus, new species of, 165. 
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Pupinella, new species of, 365, 
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Rhodostrophia, new species of, 331. 
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Samea, new species of, 336. 

Sameodes, new species of, 303. 
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Saprosites, new species of, 382. ' 
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Shrews, on new African, 51. 
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Silis, new species of, 112. 
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Spadella, new species of, 288. 
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of, 412. 

Sphserotherium, new spedes of, 410. 
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organ in a, 230. 
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Lepidoptera, 298. 
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424. 
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African mole-rats of the genera 
Goorychus aud Myt)scalops, 238; 
on a new Ohiriose hquivrel, 242 ; 
on new mammals from South 
America, 867. 

Thjaididjo, new Indian, 298. 
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genus, 101. 

Torda, new spedes of, 845. 

Trichophysotis, new species of, 
470. 

Trigona, on the production of moles 
and females in, 125. 

Tyilobites, on the systematic position 
of the, 199. 
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of, 187. 
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genus, 410. 
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